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Diving Motor Car for 

Deep-Sea Divers 

/oM 

A D1\ 1NU motor car or submarine 
sledge fur the use > >\ divers while 
at work in the depths of the neeau Is 
among the latest devices being used in 
the diver's- an. The apparatus, which 
is a special! v designed form r;d motor 








car on runners instead of wheels* lias 
no power of its own. being drawn 
through the water and along the bot- 
tom id the sea by a power boat on the 
surface in which it is con nee ted by 
wire cables, and with whose driver the 
diver is in communication bv tele- 
phone. At the back of the divers seat 
there is fastened a sheet or hood of 
metal for protecting him against the 
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Diving St edge hy 

Divers. The SJledgr is 
T 0 wed by a Sri r Ju c c 
Ela r.i and by Means of 
Rudder Planes is Kept 
Father on the Surface 
or at the Bottom 
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swift currents that are Formed when 
the vehicle is being drawn rapidly 
through the water. The diving car can 
he steered upward and downward, as 
well as in curves, by means of a steer- 
ing mechanism operated by com- 
pressed air supplied from steel tanks 
attached to each side of the vehicle. 

'Hie diver, while operating the vehi- 
cle, wears a regular diving suit, the 
special feature of which is a tank or 
cartridge that, for a period of three 
hours, supplies the diver with fresh 
air. The submarine sledge is capable 
of being operated at a depth of about 
130 ft. when the sun is shining, and 
uses a searchlight fed from the surface 



boat when artificial light is required. 
It weighs 500 lb. fully equipped. 

The most striking possible applica- 
tion of the sledge is in the work of 
recovering sunken wrecks, or human 
bodies, the exact location of which can 
only lie determined by a thorough 
search of a large area uf river or sea 
bottom. By towing the diver back 
and forth over the bottom, the search 
can he carried on with accuracy and 
in only a small part of the time which 
ordinarily would be required. 

The sledge has already been used 
successfully at an average depth of 70 





AUTO STAGE HAS SMOKING 
AND BAGGAGE ROOMS 

An auto stage which holds 22 per- 
sons, and has a 3-ft. compartment for 
baggage in rear of the driver s seat, 



GROWING PLANTS INDOORS 
BY ELECTRICITY 



HR 



Auto Stage with Baggage and Smoking CofnfrAi'tffit nt 

runs between Sacramento and Folsom, 
2(1 miles from Sacramento. The en- 
trance is through the rear end. The 
forward half of the seating division is 
for women while the back is the smok- 
ing compartment. Tile car is electric- 
ally lighted, and is operated by a 6-cyl. 
engine. 



CFA novel Deperdussin hydroaero- 
plane is being constructed in England, 
the feature of which is said to be that 
there arc to be no external wires. 



A small electrical device, by which 
plants of all kinds can be fully grown 
indoors in about one-half the time re- 
quired to raise them in the natural 
way, has recently been perfected 
and put in operation. The 3pp;\t 
ratus, which costs hut a trifling^ 
sum v ■ build and operate in any 
room having electric lights, con- 
sists of two small coils of wire cot 
nected the lighting circuit am 
also to soother coil of 
larger wire surround- 
ing a wooden frame. 
Within- this frame 
arc ‘mounted several 
shelves upon which 
are pHced boxes cou- 
nted in Grtiforhha tainjf*^ the seeds am 
plants to be forced. 
When tire current 'is) turned on the 
space wfibin the wooden frame is vio- 
lently agitated hv electric discharges 
of high A^equenpy This action cause 
the se^sVknd v plants to grow with 
gjreat rapidity a fid, in. many instances, 
to Tcaeh\a siae hot attainable under 
natural conditions. The treatments 
are given several time? a day, each 
perrodVbeing about oirMialf hour in 
length, and Ahe compactness of the 
entire apparatus makes it possible to 
grow many plants in a small space. 



LOOKING DOWN ON THE FIRE-CONTROL SQUAD 




An unusually interesting view of the basket mast of one of our powerful battleships, with the 
Stars and Stripes flying, and several men its the top, is here shown. This type of mast is designed 
to stand up against persistent attack, as tn battle the men in the top perform highly important work 

In range finding and fire control, . _ 

Thi e One 



AVIETTES GROWING UP FROM BICYCLE MODELS 




Aviettes, machines for attempting 
manflight by man-power alone, are 
rapidly evolving from ordinary bicy- 
cles with wings attached to machines 
designed on aeroplane and not on bicy- 
cle principles. The successful aviette 
is still to be built, although a forward 
step in the solution of the problem was 




Aviette- with Jointed Wines, the Wines beisifi 
Lowered %n n Flying Angle When Sufficient Speed 
hah been Attained by Ordinary Bicycle PraruSeSon 

tStf 



shown at a recent competition in 
France, when one competitor succeeded 
in gliding over two wires about 4 in. 
high, set 31> in. apart. To demonstrate 
tli at t lie successful glide was not due 
to prevailing wind, the competitor had 
' to make another glide over the obsta- 
cles in the opposite direction. 

Most of the contestants used the 
bicycle method of pedaling, the power 
being transmitted to a propeller by a 
chain ; some had the chain drive ap- 
plied both to a propeller and to the 
rear wheel of the cycle frame, so as to 
obtain speed forward either on the 
ground or in flight, but most of them 
depended entirely on getting up a 
speed by the bicycle method and then 
trying to glide. Hie accompanying il- 
lustrations are of machines which com- 
peted in the recent French contest. 



ti An improvement has been made in 
the registering fare boxes used to a 
considerable extent on pay-as-you-en- 
ter cars that makes them available for 
the deposit of ticket- a> well as coins. 
The tickets enter a separate slot, fall 
mi a ticket -examination plate, and pass 
through a canceling mechanism into 
a locketl compartment. 






Power to the Propfller and to the Rear Wheel, Either of Which Ciift ho Cut Out 




Power Transmilleii Onlj-' to Propeller 








WINTER GALES AND THE NEW 



SKYSCRAPERS 



By J. E. MURPHY 

Assoc - A* 5 , C , E . 



H OW serious a feature wind bracing may lie in the design of a skyscraper 
is indicated in the plans for the office section of the new Grand Central 
station in New York City. The cornice of this building will be 450 ft, above 
street level, and the wind pressure allowed for on each of the long side walls 
is 900 tons. 

While the study of wind stresses and the design of proper bracing are 
complex matters requiring the use of higher mathematics, the principles of 
the problem are easily understood. In calculating wind stresses tine building 
is considered as a vertical cantilever. Anyone who has used a spring hoard in 
diving is familiar with cantilever action. Take the spring hoard, set one end 
firmly in the ground, and there is a vertical cantilever. 

The action and effect of the wind on a skyscraper is 
best illustrated by comparison with that on a box model, 
built of jlexible material and set on end. Such a model, if 
exposes! to a strong wind, would immediately tip over. 
This illustrates the first element in wind bracing— the 
necessity for anchoring the building against overturning. 
In buildings of large ground area the weight of the struc- 
ture is usually great enough to provide all the anchorage 
needed. But in very high buildings of small ground area 
special anchorage is an absolute necessity. In the tower 
of the Singer building in New York City the columns are 
anchnred by heavy steel bars that extend downward 44 
ft, into the concrete piers. The 43-story Smith 
building, now being built in Seattle, will be 
anchored to the concrete piers by hundreds 
of steel rods, each 5 in. in diameter, and extend- 
ing to the bottom of the concrete 70 ft. below 
street level. When completed, tins building will 
be like a hollow iron post driven one- fifth of its 
length into the ground. 

The next feature to be considered is the dis- 
tortion of the building* The model, under the 
pressure of a strong wind, would be bent to 
some such position as that shown in one of the 
illustrations* This, in the case of a building* 
would mean immediate collapse. The direct 
and natural way to brace this model against 
such bending is by means of horizontal beams 
(corresponding to the floors in a building), and 
a system of X -braces. Such a system of brac- 
ing, if it did not interfere with the proper placing 
of window openings, would evidently be the 
most economical and effective means of brac- 



R racing in the 
Forrn in I Letter 
“X" at Corners 
of B u il d i n if 
is a Co mail on 
Method of 
Providing Tsr 
Wind Presisura 
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How Cross Bractne is 
in Sk^tiTapfr Construction, 
An Anchored Sire] Build- 
ine Not Braced in Some 
Such Manner as in Hie 
Diagram to the Right 
trtiglU be Bent Over 
by a High Qale 
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ing a skyscraper against wind pressure. 

Systems of bracing that are of different 
form but accomplish the same purpose, are 
generally used, 

With the model anchored against over- 
turning and braced against bending, there is 
still another danger to he considered. The 
entire structure may slide horizontally on 
its foundation. In technical language this is 
known as shear. Shear must be provided 
for, not alone in the Inundation anchorage, but 
in every detail of the building. 

Every pound of pressure acting against the ~ ~ 
building is transmitted through the steel frame 
to the foundation, where the stress must be neu- * 
trail zed* Uplift of the windward wall is guarded 
against by means of anchorage, as explained above. 

But under such conditions the entire weight of the 
building may be concentrated on one set of founda- 
tions under the leeward wall. For this reason foun- 
dations are invariably heavier than would be nec- 
essary if the effect of wind did not need to be 
considered* 

The pressure per square foot for different velocities 
of wind is computed by means of a mathematical for- 
mula derived from a long series of experiments. At a 
velocity of 100 miles per hour la hurricane wind) the 
pressure, according to this formula, is 30 IE per square 
foot, and buildings are almost universally designed to 
resist this pressure. 

Owing to the numerous window openings required in a 
modern office building other forms of bracing than the 
simple X-bracing, shown in the diagram, must ordinarily 
be employed* In the majority uf cases deep floor girders, 
connected to the columns by means of plates, are sufficient. 
If heavier bracing is required, knee braces may be used, 
especially in the lower floors, through which the accumu- 
lated stress from the upper floors must be transmitted. Ver- 
tical X- Frames are often used in panels where the arrange- 
ment of windows will permit, as in the corner panels of the 
Singer tower. A form of bracing of the strongest kind* that 
does not interfere with the placing <rf window's, is the steel 
portal construction, or braces that have an arch shape, em- 
ployed in the tower of the Wool worth building. This form 
is used not only in the exterior walls, but in the permanent 
walls of the interior as well, and leads logically to arch treat- 
ment in the corridors and entrances to office suites. 

In the new Grand Central station in New York City novel 
methods are to be employed for distributing wind ■Arcuses 
on the office towers which will eventually be erected above 
the main building. This building is planned as a hollow 
rectangle. The inclosed space will be used as a train shed, 
and will be roofed at an elevation of 150 ft. above street 
level. Above the roof the space will serve as a light court 
for the office section. Columns, grouped in towers for the 





SMALL-APARTMENT RENTER 
NOT POPULAR A 



purpose of leaving ttie lower space as 
free as possible from obstructions, will 
support the upper or office portion of 
the building. Above this an ordinary 
system of column and beam construc- 



Alt bough large rentals are some- 
times paid for two and three- room 
suites in select locations m New York 
and Chicago, builders are disinclined 
to construct this type of apartment 
house because the tenants found in 
smaller suites usually possess but few 
household goods and are constantly 
moving from place to place. For this 
reason the present demand for apart- 
ments containing six rooms, and up- 
ward, is a source of satisfaction to the 
owners who have had to contend with 
the floating population of small-fiat 
dwellers, or 41 American Bedouins." 
The demand for larger apartments is 
probably due to the fact that business 
generally is on a much sounder foot- 
ing now than for several years past, 
consequently tenants are able to pay 
higher rentals and live in more com- 
modious homes. 



Abov(! the New 
Grand Central 
Terminal Building 
in New York wilt 
Eventually be 
Erected Towers of 
34 Stt>ric& for Offices, 
Any Face of Wh ich 
may bf Subjected to 
1,350 Tons of Wind 
Pressure, Knee 
Bracing is Mainly 
to be Used to Meet 
the Horizontal 
Pressure nnd Send 
It Down the Towers 



CHECKS AND BANK NOTES 
tliS. THAT SPEAK 



Making checks or bank notes that 
are capable of speaking is one of the 
latest precautions against forgery that 
has been invented. The note is given 
the power of utterance by applying to 
its edge a “pictorial"' record of perfor- 
ations representing some prearranged 
phrase. When the prepared note is 
placed in a phonograph the phrase is 
reproduced in the presence of the per- 
son who has questioned the genuine® 
ness of the note. J 



tion is used, the two interior rows of 
columns r being carried on girders sup- 
ported by the towers. A section of this 
structure looks like a building set on 
stilts, and it is apparent that the danger 
point is at the junction of the two sys- 
tems of construction. To guard against 
weakness at this point,- the tops of the 
towers are tied together and braced 
by heavy steel trusses, ‘‘Wind girders' 1 
extend from tower to tower in every 
direction and serve to distribute the 
wind stress evenly among Jill the 
towers of each wing. In addition to 
this, the roof trusses of the train shed 
are so designed as to transmit the pres- 
sure on one wing across the light court 
to the opposite wing. The entire 
bail diner is made to act as a unit in 



THREE-HORSEPOWER CEN 
TRAL ELECTRIC STATION 



Although Sacramento, Neb., lias at 
present a population of only a dozen 
inhabitants it is progressive enough to 
maintain a central electric station, 
which, no doubt, is the smallest in 
the United States. The plant is oper- 
ated by a d-hp. coal-oil en gine. Th e 
total connected load ’corfTists ""of 30 
metaMdameut lamps. 
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Moving a railroad station on a flat car in Kansas, as part oi Ihe. moving of (he town itself. The 
original location of the town of Cold Springs proved to be inconvenient after the development of indus- 
tries at South Cold Springs and a removal was found advisable. 
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ST. LAWRENCE RIVER TO BE 
KEPT OPEN fQ jO 

An attempt to keep t lie St. Lawrence 
River in Canada open during the winter 
for the passage of vessels between St, 
John and Quebec will be made b} the 
Canadian government. The marine 
department has ordered one of the 
St. Lawrence ice breakers to make 
monthly tests during the cold weather 
and endeavor to maintain an open 
channel for traffic plying from one p *rt 
to another by way of Anticosti and 
Seven Islands. ^ V C 



panels. A folding grid prevents the 
panels from being scratched or other- 
wise damaged when the car is used 
as a roadster and luggage is being 
carried. 
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AN ELECTRIC- WIRE FATALITY 



One of a number of men working 
on an electric line at Los Angeles came 
in contact with a high-voltage wire n 
one of the poles and was almost in- 
stantly killed. The illustration is a 
reproduction of a photograph taken 
while his companions 
were lowering him to 
the ground for resus- 
citation treatment. 



FIRE AT THE 
BANK OF 
ENGLAND 

An alarm of fire at 
the Bank of England 
recently sent a thrill 
through every f re sta- 
tion in the city of 
London, A few min- 
utes after the alarm 
was received, which 
was about 10 o'clock 
in the evening, three 
fire engines and four 
salvage wagons were 
in T hrcadneedle 
street. As the firemen 
leaped from their 
seats and rushed 
through the open 
doors of the bank, tbe 
soldiers, who are on 
duty at the bank 
every night, marched 
out with fixed bay- 
onets and formed a 
line on each side of 
the street in front of 
the building, 

Although the vicin- 
ity of the bank was 
practically deserted at this tinuYuf the 
night, omnibus passengers and ] pedes- 
trians from every direction hurried to 
the scene when they heard that the 
famous bank was on lire. In a few 
moments an excited crowd had col- 
lected, but the soldiers and the police 
kept the mob at a sale distance from 
the doors of the hank, poors a fireman 
came rushing out of the building and 



Denth by Corstac 



shouted that the fire was not a serious 
one. Til is information was quick! v 
passed around, but the unusual sight 
of the fire engines and soldiers outside 
of the bank, and the firemen rushing 
through its doors, kept the crowd from 
dispersing. The officer in command of 
the soldiers strode anxiously up and 
down the street as the 
— — excitement continued. 

In 2U minutes, how- 
ever, the. fire Ivad been 
put out. but the crowd 
did not begin to leave 
the scene until mid- 
night. The fire, 
which had burned 
part of the floor of 
the clerks' room* was 
probably caused by 
the overheating of a 
steam radiator, and 
was extinguished by 
the banks own fire 
apparatus. 

The Bank of 
land has been under 
military protection 
every night since the 
Gordon riots of 1780, 
when metal inkstands 
were melted into bul- 
lets and used in de- 
fense of the bank. 
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AUSTRALIA HAS 
TALKING SIG 
IN LONDON 
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COne of New York's largest boarding 
stables has been converted into a 
garage accommodating mure than 
automobiles. 
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ENORMOUS GAS HOLDER FOR 
BALTIMORE Aj 

An enormous gas holder has just 
been completed and put into commis- 
sion in Baltimore. The holder is over 
222 ft, high and about 
2'24 ft. in diameter at 
its base, and the water 
tank in which the 
holder floats has a 
cap acity of 10, 50 0 . CM > f ) 
gal, of water, or enough 
to form a fair-sized 
lake upon which two 
rowboats are kept con- 
stantly, The distance 
around the base of the 
structure is about one- 
sixth of a mile. Over 
6,000,000 lb. of steel 
were required to build 
the structure, which 
has seven stairways 
and two steel ladders 
leading from its base 
to its top. The holder has a capacity 
exceeding the combined capacity of 
all other gas holders in Baltimore and 
was designed to withstand the pressure 
of a wind blowing with a velocity of 
100 miles an hour. The foundation 
was laid last May and the structure 
was completed six months later. 
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“KNO&fDtJWN” CQ^ 

( BUNGALOW^ 

iis little concrete bun 
vented by a concrete contra 
Paso, Texas, and used b 
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Concrete 

Down 



Bungalow That may be Purchased ’ Knocked 
" and Set Up in Any Pari of the Country 

residence, is of the “knockdown 
variety. Each concrete slab of the 
house is tongued and grooved so that 
they may be easily put together, each 
piece, of course, being numbered. The 
bathtub, toilet, sinks, flower pots, and 
the like, are concrete. There is not a 
stick of wood in the entire structure. 



HARNESSING THE MISSISSIPPI FOR HYDRO- 
ELECTRIC POWER 



Much has been written about the 
harnessing of the Mississippi at Keo- 
kuk for the hydroelectric generation of 
300,000 lip., but it has been difficult 
tu impress the fact upon people that 
some of the things done in this under- 
taking arc bigger than the same kind 
of things at Panama. Yet, the dam 
that now harnesses the Mississippi is 
the biggest of its kind in the world, 
the power house is the largest ever 
built, and the lock which the govern- 
ment required the engineers to build 
around the dam is bigger than those 
of the Panama canal, and the dry dock 
alongside is large enough to accommo- 



date practically all the steamboats 
that were navigating the upper Missis- 
sippi last fall. 

The Gatun lock at Panama is con- 
sidered an exceptionally big engineer- 
ing achievement of its kind, yet the 
Keokuk lock is just as wide (110 ft.) 
and has a lift of 40 ft., whereas the lift 
at Panama is 38 ft. 1 in. The steel 
gates at the lower end of the lock 
weigh 1,000,000 lb, each, and arc so 
thick that two wagons could pass each 
other on the top edge. Some special 
means were necessary to keep these 
gates from sagging, so they contain 
air-tight buoyancy chambers about 12 




Upp*r Left-Hand View— Looking North through the Big Lock as Ik Appeared Las! November, Lower L-eFt- 
tht Million-Pound Gutca for the Lower Etld of the Lock, Thip Gate Contains Airtight Chambers, to Prevent 
Lower Rlfiit-H^nd View — The Kush of Water through This Uncompleted Section of Cofferdam 
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Hand View — 'Setting the Lower Foundation Ring in One of Hie Power Units, Upper Right-Hand View — One of 
Sagging- under the Great Weight, The Water Pressure against These Gates, When Cfosed, is S„ 50 Oj(K>Q LK 
Ga ve the Crew of Lumberjacks Considerable Trouble before the Channel could be Pi nail}' Closed 

lu7 
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ft. high and 32 ft. long, which tend to 
float them, The heel of each gate is 
a hollow hemisphere of nickel steel 
resting over a hemisphere of bronze. 

Many problems were met and over- 
come, some m novel ways* in this vast 
construction task. The building of a 
cofferdam was one of these. Just 
before the ice formed last winter a 
crew of hardy r experienced lumber- 
jacks came from the northern forests 
to put the last bit of harness on the 
Mississippi. These men, chosen for 
their skill in handling heavy timber in 
swift water, were detailed to work on 
the last section of the cofferdam which 
was to protect the dam forms until all 
the concrete was m place and the whole 
structure solidly united. The dam had 
been completed from the Illinois shore 
to within 100 ft. of the power house, 
on the Iowa side, and the water was 
several feet higher above the dam than 
below. It rushed through the 100— ft. 
gap with a force that snapped big 
timbers in two or jerked them out of 
the control of the crews. In spite of 
previous experience, many of the lum- 

$ "Etching grasshoppers 

WITH SUCTION WAGON 



Although this queer-looking con- 
trivance has a gasoline engine, two 
4-1 dad ed wooden propellers, and two 




An Effective Machine for Ridding Vineyard? of 
Grasshoppers 



herjacks were subjected to chilly baths 
before the placing of the crib sections 
was successfully ended. 

One of the big mechanical things 
accomplished is the installation of the 
hydraulic plant in such a manner that 
an efficiency of 86 per cent is attained, 
which is nearly 30 per cent more than 
the indicated rating. In a power house 
built of concrete, a third of a mile long, 
half as wide as a city block, and having 
a height, from the lowest chamber to 
the top, said to be as great as that of 
a 30-story office building, are set 30 
power units, consisting of turbine and 
generator, on the same vertical shaft 
with four auxiliaries. Four intakes, 
converging into a scroll chamber 31 
it. in diameter, with a spiral floor, lead 
to each turbine, the walls and floor of 
each scroll chamber being so shaped 
that the water strikes every point of 
the circumference of the turbine with 
equal velocity and force. The water 
is thus given a rotary motion before it 
even hits the wheel, and this is held to 
be largely responsible for the high 
efficiency. 



broad canvas wings, it is not an aero- 
plane. L is a pneumatic grasshopper 
catcher, and an exceptionally efficient 
one at that, designed for use in a Cali- 
fornia vineyard. The box, mounted on 
wheels, has a large circular opening on 
each side, covered with coarse screen 
having a mesh through which grass- 
hoppers can pass, but small enough to 
exclude leaves and other debris. It is 
in this opening, just back of the 
screens, that the propellers or fans are 
mounted. The vehicle is driven be- 
tween the rows of grapevines, the can- 
vas wings being extended so as to 
brush against the vines. The grass- 
hoppers, being thus disturbed, fly up 
under the canvas, and the suction cre- 
ated by the propellers draws them into 
the box. 



GA large railroad company in the 
south is equipping all the hand cars 
upon its system with gasoline motors. 
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MINE TELEPHONE OPERATED BRITISH DIRIGIBLE WITH TOR-" 
BY THROAT VIBRATIONS^* PEDO-SHAPED CAR*? f $ 

A new type of mine telephondPby A new British army dirigible? called 
means of which a conversation is trails- the "Baby' because of its small size^ 
ni it ted from the outside of the throat compared with other dirigibles, has a 
instead f of from the 
mouth, is being tested 
by the Uiiitei^iaJtates 

BurejinoU^CSfiS- The 

device appears to have 
solved the problem of 
establishing means of 
c i > m in ts n i c a t ion be- 
tween the men on the 
outside of a mine and 
the rescuer when he is 
wearing the recently 
adopted mouth-breath- 
ing' apparatus, which 
does not give the oper- 
ator any freedom of 
the lips, and which it 
is claimed will soon 
displace the oxygen 
helmet now msed in 
rescuing imprisoned 
miners. The transmit- 
ter of the newly devised telephone is 
so constructed th&t it can he placed in 
direct contact vv !* [ i the throat and oper- 
ated few the vibrations of tbe vocal 
cords, i’he two receivers of the tele- 
phone aur held in position against the 
ears by means of a strap, and to over- 
come the difficult Vj of pearly trans- 
mitting * certain consonants, such as 
“n:T and 1J p" when 'pronounced with 
the lips, a special ccfle of numbered 
words wiiy*c used. The new type of 
mine telepjitfiie also possesses another 
distinct adjutage over ^the oxygen- 
helmet telephone, in tlflfLit can be re- 
moved from* the throat'Hf the bearer 
and used by* another member of the 
rescuing crevipin the mineju case the 
former is di sailed while Diving about 
the interior paffagewiciys. this man- 
ner the outside reserve cj^ps can be 
notilied if an accident occurs to the 
mail who wciJfSinb' the mii^lk r itj\thc 
telephone. 



i 3L:- 



Small OiriEtble with Streamline Car and Adjustable F iiur-BI a ded Propeller^ 



ear rather original in construction, an 
two four-blade d propellers so mounted 
that they may be set at an angle which 
will give them a lifting power to aid in 
causing the airship to ascend rapid lv. 

The car, which is of streamline 
shape, has separate compartments, or 
cockpits, For the pilot and his mechan- 
ician* The dirigible is driven by a 
35-hp. engine. 



G Germany is planning an aerial war 
fleet composed of Zeppelin airships. 



PERAMBULATING SIGNS ARE 
) TRAFFIC-REGULATED 

The number of sandwich men or 
"perambulating signs" in Lyon, France, 
is so large that traffic has often been 
impeded by them, particularly on 
windy' day's, and as a result, special 
traffic regulations have been issued. 
The most drastic feature of these reg- 
ulations is the prohibiting of perambu- 
lating signs in the business district on 
days when there is a high wind. The 
‘‘signs" may walk on other days, pro- 
vided that they are not more than 4*4 
ft. high and 5 "ft, wide. 
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BUSINESSLIKE COSTUME FOR 
FEMININE CLIMBERS 



Alpine climbing is sufficiently in- 
dulged in by women in Europe to war- 
rant the keeping on- hand of a stock 



A " Free find Easy 1 ' Costume for Feminine 
Alpine Climber a 

of climbing costumes in the fashion- 
able stores of such cities as Berlin, 
Paris, London and Vienna, An ex- 
ceedingly smart model is here shown. 



with dynamite, and dropped with his 
parachute into the water, where he 
was picked up by a tugboat. 

The aeronaut was clothed entirely 
in knit woolen garments, because wool 
will not catch tire easily. Under his 
woolen hood was a football-player's 
helmet, and a thin woolen veil pro- 
tected bis eyes, lie sat on a crossbar 
beneath the balloon, and exploded the 
dynamite by pulling a trigger string. 
The explosion was followed by a cloud 
of flame, which gave place to a dense 
black smoke, and from the debris the 
aeronaut was seen descending under 
the parachute. 



RAILROAD FURNISHES STUMP, 

PULLERS TO FARMERS qK° 

In order to increase the acreage of 
agricultural land adjacent to its tracks, 
the Duluth, South Shore and Atlantic 

operates through 
land from which 
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AN AERONAUT EXPLODES HIS 
BALLOON WITH DYNAMITE 

hk. An unusual balloon-ascension feat 
was carried through successfully in 
^ New York recently by Rodman L aja^_ be 
He made an ascent to a height of su 
about 500 ft above the Hudson River be un 
in a balloon filled with superheated by lubricating oils, and is also free from 
naphtha gas, then blew the balloon up alkalis or\acids. j. 



he color changes arc said to 
kable, the paint is unaffected 
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A roundhouse that is really round is here shown. It is the monster stable for the big freight 
locomotives of the Northwestern Railroad in tbs Proviso yards, just outside of Chicago. It will house 
53 locomotives, Warm air is circulated through this roundhouse by means of underground ducts which 
discharge air into the locomotive pits. 



ELECTRIC DRILL HELD IN rt 
PLACE BY MAGNET h $ 1 

A remarkably simple and ingenious 
method of holding an electric drill in 
place against the structural steel be- 
ing bored, is shown in t lie illustration. 
This electric drill is provided with a 
ring-shaped soft-iron base plate, which 
is magnetized by the same current 
that drives the drill, and holds the 
tool firmly in place against the piece 
to be bored, no matter in which posi- 
tion the drill is applied* The mag- 
netic strength of the base is well dem- 
onstrated by the fact that it clings 
solidly in position with two men 
standing on the drill. 



([The two-cent postage stamp form- 
ing one of the special series of four 
stamps to be issued in connection with 
the Pan am a- Pacific exposition, lias a 
design showing a merchant steamer 
emerging from one of the Gatun locks, 
and a warship in the other. 
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MOLDING LEAD INTO WORKS 
q OF ART 

1 Art lead work is being designed and 
worked out by the lead working class 
of a trade school The original designs 



Panel of Art LcalwOrti 

are modeled in clay; from these are 
made plaster models, upon which a 
coating of lead is placed to make the 
finished article, 1 here appears to lie 
a growing desire on the part of plumb- 
ers to know more of this interesting 
art, for the acquiring of which but 
very few chances exist in the ordinary 
practice of plumbing. 



SIMPLE WAY TO TEST 
jQ&J? IMPORTED TEAS 

A remarkably simple method of test- 
ing the purity of imported teas has 
been adopted by the government and 
may be used with 
equal success by any- 
body, The testing is 
done with the aid of an 
ordinary table knife 
and a sheet of white 
paper, upon which a 
small quantity of the 
tea to be tested is 
placed. The tea is then 
rubbed in with the 
knife. When the leaves 
have been reduced to 
a powder the paper is 
dusted dean with a 
brush made of common 
bristles and its surface 
examined with the 

naked eye or a micro- 
scope, If the tea is 
artificially colored, lit- 
f tie spots or streaks of 

vivid Prussian blue 

will appear in the fiber of the paper. 

Thdsc stains are so distinct in their 
coloring that they cannot possibly be 
confused with any other stain that may 
be in the paper. 



STEPLESS STORAGE-BATTERY. 
CARS FOR NEW YORK §lJr\ 




tC 



^TERRIFIC SPEED MADE 
^ BY AUTOMOBILE 



The astonishing speed of almost twq 
miles per minute was recently made by 
an automobile during a race in Eng- 
land. The car, which was equipped 
with a 25-tip, engine, attained a speed 
of more than 113 miles per hour during 
the first half mile, and covered a mile 
at the rate of about 111 miles an hour, 
J'he chassis of the car was practically 
of stock construction, except that the 
engine had lighter pistons and con- 



necting rods. 



3)- ,v 



Y 



To improve the service efficiency 
on crosstown lines and reduce the cost 
of operation, the New York Railways 
Company has had built an experi- 
mental storage-battery car of the new 
stepless type. The stepless feature of 
the car, the floor of which is only 10*A 




A Ste[>!ee& Stotag(.Bsttfry Car Drsiened for Cross- 
town Service in New York 
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Oofertefty Hotitnn Transcript 

The Beautiful “Bookless" Library of " Castle^outd,” Howard Gould's Wonderful Country House on Long Island 



in. above the track at the central doors, 
is obtained by gradually sloping the 
floor downward from the ends to the 
center. The lower level of the car 
necessitates the projecting of the 
wheels through the floor, and the ob- 
jection to such an arrangement is over- 
come by placing a seat directly over 
the opening. The center stringers of 
the car just clear the axles* Due to 
the fact that this form of construction 
is impossible with a separate truck for 
the wheels, the underframe is ingeni- 
ously designed to serve as a truck 
frame as well. 



THE ‘‘BOOKLESS” LIBRARY OF 
“CASTLEGOULD” ? ^ 5 

“Castkgould," the country home of 
Howard Could at Sands Point, Long 
Island* which started out about eight 
years ago to lie a copy of Kilkenny 
Castle, Ireland, has ended by being an 
exceptionally livable “country house"' 
instead, with just a “suspicion ’’ of an 
old Irish castle remaining. One of the 
most interesting rooms is the library, 



which many writers mention as “ book- 
less/’ The bookshelves, which are few, 
are concealed in an alcove, which may 
be shut off as a cosy study. 



SPONGE FARMING IN THE 
/ tr&tf OCEAN 

The cultivation of sponges upon the 
bottom of the ocean is accomplished 
by means of cement triangles or disks, 
to which the “seed” sponges are at- 
tached with a piece of lead-coatcd cop- 



Jh 



Ce merit Disk for 
th* Ocean 



Seed SpDnpB oti 
Plaining in 
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per wire, as shown in the illustration. 
After the seed sponges, which are 
obtained by cutting one large sponge 
into several pieces, have been fastened 
to the cement disks, these are let down 
with a strand of wire, or dropped down 
if the water is shallow, to rest on the 
bottom. Here they are permitted to 
remain for a year or two. until satis- 
factory growth has been attained, when 
they are hooked up from the bottom 
by men in a boat. If the water hap- 
pens to be very deep, a number of 



divers are employed for putting new 
cuttings on the disks as they take the 
full-grown sponges off. It is claimed 
that cultivated sponges have at least 
one important advantage over those 
taken from their natural growing 
places, in that the former can be re- 
moved from the cement disks or tri- 
angles without damaging the texture 
and wearing qualities of the sponges— 
a result that it is impossible to obtain 
when they are detached from their 
rocky or coral foundations. 




USING ELECTRICITY IN EXCA- 
/ 6$6 VATIOM 



LARGE CHINESE 'JUNK" FOR 
PANAMA EXPOSITION 

A Chinese “junk ,? is sailing Electricity is destined to play a most 

from Woosing, near Shanghai, to San important part in excavating operations 
Francisco for the Panama-Pacific ex- according to the rapidity with which 

this form of motive 
power is being applied 
to various uses in this 
field since the problem 
of adapting the electric 
drive to excavating 
machinery has been 
solved. The use of 
electrically driven 
machinery will doubt- 
less supersede steam to 
a very large extent, as 
all the troubles expe- 
rienced in operating an 
engine and boiler will 
have been eliminated, 
besides which a con- 
siderable saving in 
operating expenses will 
lie effected, as the elec- 
trically driven machine 
docs not require the at- 
tention of either a fire- 
man or pumpman. As 
the type of electric 
motor used for this 
class of service is built 



. 
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A Masterpiece in Chinese Shipbuilding That is Sailing 1 acroas the Pacific 
Ocean for the Panama Exposition 



position. This craft is a masterpiece 
of Chinese shipbuilding. The beauty 
of its decoration is clearly shown in 
the illustration. From bow to stern 
the costliest wood is used, and the in- 
lay and carving are exceptionally beau- 
tiful. 



to withstand heavy overloads for short 
periods of time, which is a character- 
istic that is absolutely necessary in 
operating excavating machinery, it is 
not improbable that the electric drive 
will, tinder test, accomplish more work 
than the steam engine ia a given time. 
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OILING LOCOMOTIVE WHEEL , AUTOMOBILE FITTED TO 
* FLANGES WITH SPRAY CARRY BICYCLE 

Excessive flange wear on the wheels A Scotchman who lives- in a hilly 
nf the electric locomotives used to portion of his country is so entlmsi- 
draw trains through the tunnel under a Stic for bicycling' that lie has espe- 
the St. Clair River 
from Port Huron, 

Mtch,, to Sarnia, Can- 
ada, has been overcome 
by an ingeniou- spray 
system of oiling. Pre- 
viously. when these 
locomotives, which are 
required 1* handle 
CUutMon trains on the 
two-per-cent g r a d e, 
were on the down 
grade, the application, 
cl the brakes made the 
tires so hot that grease 
could not be used. 





Showing Position, of Wheel in the 



Now, all that is neces- 
sary when the dan go require lubricat- 
ing is to press an electric button in the 
cab, and the tire is sprayed with oil 
and air, which both lubricates and 
cleans the flanges of dirt. 



BALANCED-BEAM BRIDGES 
OVER ENGLISH CANAL £ tip 



daily fitted his automobile lor the 
transportation of the bicycle, and 
makes trips of a hundred miles or 
more in it to find stretches of country 
where wheeling is possible. I’hc run- 
ning board on one side of lire automo- 
bile carries a canvas case shaped so as 
to just take the wheel and hold it 
securely. 






On a beautiful and not too fre- 
quented automobile road between 
S 1 0 ny S t ra t f o rd a n d To w e e s t c r, F n g- 
lam b which skirts acanal for three or 
four miles, may seen a number of 
curious drawb/idges 



Bala need -Beam DFCtwliride<r Which mny be Lifted, by Hand 



canal at intervals, 
are all of the balanced-beam type. 



These drawbridges 



A TREE THAT OWNS ITSELF 

7 iX ' giant oak tree in Athens, Ga.. 
holds the unique distinction of owning 
itself. About 20 Years ago. Cob W* H, 
Jack son had a deed 
made out which read 
as follows: "For and 

in consideration of the 
great love 1 hear this 
tree, and the great de- 
sire T have for its pro- 
tection for all time, I 
convey entire posses- 
sion of itself and all 
laud within eight feet 
nf the tree on all sides 
to it” 

The tree, and the 
eight feet of ground on 
all sides of it. is inclosed with a 
heavy iron chain. 
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AUTOMATIC FIRE-SPRINKLER 

* 1 1 DEMONSTRATION 

• Kmong the features of a recent 
water-conservation exhibit, held in the 
courtyard of the Philadelphia City 



CHAMELEON EFFECTS FOR 
COMING DRESSES 



That 



such as was 
International 



A DemortKtfa W>ii ul the Automatic Fire 



Hall, was a demonstration of the 
operation of the automatic-sprinkler 
method of fire protection. Within a 
railing was erected a hous e of wired 
gl a^-wirlT^Met r l~f r a m e w o r k , with an 
momatic sprinkler placed in its top 
and connected with the city water sup- 
ply. In making the demonstration, a 
conical structure covered with asbes- 
tos fiber was saturated and lighted. 
With in la or 20 seconds the heat fused 
the sprinkler head and a drenching 
downpour put out the lire. 

The reason given for demonstrating 
such an apparatus as part of a water- 
conservation exhibition is that it puts 
a fire out while it is small, thus saving 



an august body of scientists 
gathered at the recent 
Congress of Applied 
Chemistry should con- 
cern itself with future 
fashions for womens 
dress may seem pecu- 
liar, but one of the 
most celebrated lectur- 
ers , G i a c o mo C i a m i - 
cian, made predictions 
as to future fashions 
in regard to the colors 
used for wearing ap- 
parel, Women of the 
future, he said, will no 
longer be contented 
with a dress which re- 
mains constantly of 
one color, but will 
demand colors that 
change i n harmony 
with t h e i r su r r o u n d- 
ings. Thus the color 
of the apparel may be changed with- 
out changing the dress. Passing from 
darkness to light the color would 
brighten up, thus conforming auto- 
matically to the environment — the last 
word in fashion for the future, 

This prediction will come true as 
soon as chemists learn to understand 
better what are called "phototropic 
colors/' or colors that change with the 
intensity of the light upon them. In 
men's wear this might mean that the 
light-colored suit of the bright sum- 
mer day could be transformed into a 
dark suit at night. 



the immense amount of water used by 
the fire department. 



C Sewer cleaners in Indianapolis found 
$26 in coins, and considerable jewelry, 
including two diamond rings, in an ac- 
cumulation of rubbish held by an ob- 
struction in the main sewer. If is be- 
lieved these things found their way 
into the sewer in snow cleaned from 
the streets. 



THE MANHOOD DANCE OF THE. 

AMAXOSA TRIBES m*? \ 

The greatest religious ceremony of 
the Amaxosa tribes, who inhabit one 
of the districts of Cape Colony, South 
Africa, is the "Araimasion/' in which 
youths are admitted to the rights of 
manhood. The ceremony continues 
over a period of three or four months, 
the youths living in an isolated place 
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Oouttej Thu Graphic, LoiHioit 

Youths of an Aitui jfosy Tribe Costumed for the Dance Which Lands- Them Imo Manhood 



during this time. During the cere- 
mony, of which the manhood dance is 
the chief feature, they hide their faces 



in a bundle of thatch, cover their 
bodies with day, and wear skirts of 
plaited grass. 



GUN CAISSON CONVERTED 
INTO TOWER 



-ED ^ 

rll 



That the gun caisson can be con- 
verted into an excellent observation 
tower at a moment s notice has been 
demonstrated in the recent army ma- 
neuvers of the French arjuv, All that 



is necessary is to yp the caisson 
its long shaft points skyward. The 
shaft is fitted with a light ladder and 
an observation platform. 



BEAVER ENGINEERING Ihf 
NEW YORK CITY 

The beavers of Bronx 
Park* New York Cky, 
recently completed S feat 
of engineering that i 
necessary the empi 
of their pond' in order to 
discover why its water 
w a s overflowing 
the banks. When 
the pond was 
a 12-in' pipe 



de 

ng 



to carry off the surplus water, but the 
beavers were not pi eased with the ar- 
rangement, according to events that 
transpired later. For some time 
past the pond had been "leak- 
ing,” but a close inspection of 
the breastwork of the dam failed 
t reveal the presence of any 
break or hole. As the overflow 
continued, another careful ex- 
amination of the dam was made, 
part of the water being drained 
oil in the hope of discovering 
a leak, but none was found. 
The water continued to over- 
the banks and began to 
destroy thousands of 
valuable plants and 
shrubber y near by. 
After the chief forester 
and his men had worked 
on the “mystery” for 10 




days. 



was laid in the 
bed of the Stream Usitip: a Gut, Caisson an Observation Flsttfcrm 



the situation had 
become so serious 
that the dam was 
d r a i n e d a n d a 
thorough inspec- 
tion made. With- 
in the center of 



KS 
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the 12-in, drainpipe was found a sap- 
ling, about 3 in. in diameter and al- 
most -1 ft. long, surrounded by numer- 
ous small brandies, all of which were 



packed closely together and made 
water-tight with nuid brought from 
the bottom of the pond by the littl 
engineers. 
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BUNGALOW CONSTRUCTED OF 
IRRIGATION PIPING 






jc ><• 



ELECTROCUTION FOR 
DISEASED ANIMALS 



By using concrete irrigation piping An apparatus for humanely endinj 
for the walls of his new bungalow, a the lives of diseased and unclaimed 
sident of San Bernardino, Cab, has animats by electricity is being used in 

Boston, The device. 



A Water-Cooled Bungalow Having Walls Constructs 
of Concrete Irrigation Pipe 



provided himself with a dwelling which 
may be water-cooled in the summer 
time. The sections of pipe are so con- 
nected that they may he filled with 
cold water. 



one, and no 
paws of the 
plate and o 
thus formi 
the door i 
minute is 



which consists of one 
cage for dogs and four 
cages for cats, is oper- 
ated by one man. The 
bottom of each dog 
cage contains a metal 
plate upon which th 
dog stands, and a metal 
collar is placed around 
the animal’s neck. 
When the door of the 
cage is closed the 
animal is in s t a n 1 1 y 
killed by a current pass- 
ing through its body. 
In the bottom of each 
cage are two sepa- 
:e plates, instead of 
lar is used. The fore 
iinal are placed on one 
ie other the hind paws, 
complete circuit when 



average 



N About half a 
Icctrocuting the 
minute for the 



AT-PROOF CORNCRIB 
FOR FARMERS 



A new type of come rib, that is rat- 
proof and possesses several other dis- 
tinct features, consists of a concrete 
foundation for keeping the rats, from 
entering through the floor, walls of 
wire screen to prevent their entrance 
through the sides and ends, and a tin 
roof to keep the rodents from drop- 
ping in from above. The new form of 
crib, which may be constructed by any 
farmer at small cost, makes it possible 
for the air to cirevdate through the 
corn better than does the old-style 
crib. 



average 
not mutila 
operati 
fired ere 

mo 



are 



by 



the 



of 



rate 



i 



re use 



lining 



s 



saw 



the 



P‘d \KtV wat 
Ptcnds to a hei 
in diameter, 
an aHditJona! | 



ja«k 



1J1 i 1 h 

sire 

with, 
arge 
urner 
nside 

g «-ft. 
double 
ft T and 
single jacket 
feet. 






POPULAR MECHANICS 





VESSEL LAUNCHED WITH 
STEAM UP 

The unusual sight of a vessel being 
launched under a full head of steam 
was witnessed recently at a shipyard 
i in Puget Sound, when the steel pas- 
senger steamer ‘'Pot- 
latch'" which was built, 
under forced construc- 
tion, in the record* 
h leaking time of 13 
days, was put into 
commission. At the 
time of launching* 
the vessel w a s 
about 1G per cent 



no 

sliding clown the ways, steam was up 
in her boilers, as shown in the accom- 
panying illustration, and her own 



Launching the " Potlatch**, 
with Steam Up in Eirf Boilers 



w 






completed and all her boilers were in whistle announced her first dip into 
position. When the ‘ Potlatch 11 was the waters of Puget Sound* 



THE GOVERNMENT’S RACK 
OF PRECIOUS MUGS 



It S Ttssav 



In the Federal Govern men 
office in New York is maintained 



rack of mugs which reminds one in 
some respects of such a rack in a barber 
shop, yet these particular mugs, being 
soaked with gold, are very precious 
indeed, even though they are deco- 
rated with initials and numerals much 
more crude than the initials on shav- 



ing mugs. 



Lhe mugs m question, which arc the 
property of go Id -mining corporations 
in North and South America, are clay 
crucibles for melting down gold* The 
reason for keeping individual mugs is 
that the clay takes up a considerable 
quantity of gold in the process of 
smelting, and that by having a sepa- 
rate cup for each customer, this loss 
always falls on the owner of the gold. 

After two or three operations the 
clay is fully saturated and takes up no 
more gold. 
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CALLIOPE MOUNTED 
* 1 STEAM ROLLER 

liuring a recent celebration in Wich- 



ita, Kan., a steam road roller was com- 
bined with a pneumatic calliope to 



were eating their way through the^ 
cracks in the wooden structure, whiclyr 
was of the clapboard type. The 
numerous little flames along the clap- 4 
boards give the appearance of rows of*, 
silver scales or spangles. 



Pneumatic Calliope 
Mounted on Steam 
Roller 



PURCHASE LIBRARY WITH 

CHAMPAGNE CORKS oi{) „ 



. The road 
was driven in the parade under 
steam, of course, but the only 
did for the calliope was that 
as ./the rotary air pump of 
was driven by a .4-hp. 
ne engine. The calliope has 30 
and a keyboard that any pian- 
operate. 

s type of calliope has been used 
chita for political meetings, open- 
isiug of all kinds, and even 
ide music for dancing. 



Corks from champagne bottles, 
gathered by waiters in the hotels and 
fashionable restaurants of 
Chicago, provide a source of ^ 
e by means of which 
the waiters' association * 
of thaT^eity^ is - equip- 
ping its club rooms * 

with an adequate lb 

brary. All the mem- 
bers of the association 
are instructed to save 
the corks, which are 
sold at $3.30 per thousand. The asso- 
ciation now has a library of .2,000 vol- 
umes. the majority of which were 

purchased with the proceeds from such 
sales. 



PHOTOGRAPHED BY 
OWN LIGHT 



This reproduction of a photograph 
of a tire is rather interesting in that 
the picture was taken just as the dames 



HOW FAR LIGHT BEAMS 

)(£& CAN BE THEOWN 

According to tests made under 
favorable atmospheric conditions the 
estimated distance that a lens will 
throw a 40-cp. beam of medium red 
light is 8XN1 miles ; medium yellow, 3.9;? 
miles; lunar white, 3.00 miles, and me- 
dium green, 3.05 miles. These are the 
only colors that can be thrown a dis- 
tance of three miles, while the range of 
blue is about one mile, and that of pur- 
ple approximately one-half mile. A 
thorough knowledge of these various 
ranges is necessary in constructing sig- 
nal lights for railroads. 



flunking 1 House Photographed by Its Own Light, with 
At most Every Clapboard Distinct 



C Tli e first motorcycle escort ever pro- 
vided for an incoming President is 
scheduled to have a place in the in- 
augural parade on March 4, Some 3d 
Georgians, members ofjthe S avann a h 
Motorcycle Club, will ride down Penn- 
sylvania Svenue "behind the President- 
elect. 





POPULAR MECHANICS 

ELECTRIC FURNACE FOR PRODUCING 
HIGH-GRADE STEEL 



181 




Of all the many interesting proc- 
esses to be witnessed in the making 
of steel, perhaps none is more so than 
that of the electric furnace; the opera- 
tion of which, especially at night, af- 
fords a thrilling spectacle. Flames 
from the burning gases liberated from 
the molten metal play about the fur- 
nace, spitefully thrusting out long 
tongues of fire as if 
to warn the visitor 
against too near an ap- 
proach : but when the 
electric flames have 
completed their work, 
and, freed from all im- 
purities, the super- 
Teh ned steel escapes 
from its prison, a 
wonderful exhibition 
of colored lights is 
produced, which 
neither pen can picture 
nor brush reproduce* 

The wildest dream of 
Arabian Nights fades 
before this master 
color creation of the 
SOtli century, and tlic 
attempt of the artist, 
as brought to our read- 
ers on the front cover 
thJ^knonth, is but a 
suJI^ptio 11 of the 
glories of light which 
celebrate the final sepa- 
ration of the impurities 
present in good steel, 



making, hence, in practice, liquid steel 
is brought to it in ladles after the ore 
has graduated from the blast furnace 
to the Bessemer converter, and thence 
to the electric furnace. 

In the Bessemer process not more 
than 10 or 12 minutes were spent, but 
in this final treatment from 1 to 2 
hours are required, in removing to the 



Electric Furnace Inclined for Pouring 



but which have been 

eliminated in what deserves the name 

of practically perfect steed. 

There are several of these electric 
steel furnaces in this country, but the 
one which heads the rest is at the 
South Chicago works of the Illinois 
Steel Company. The electric-furnace 
section, however, is seldom open to 
visitors. W hile the electric furnace 
will rapidly reduce to a liquid masses 
of cold iron, it is really a refinery, a 
sort of post-graduate course, in steel 



limit the sulphur and phosphorus 
which are always present to some ex- 
tent in ordinary process steel. 

W hat the visitor sees is an enor- 
mous iron box. 13*4 ft. across, made of 
steel plates 1 in. thick on the outside 
and lined with magnesite brick. It is 
a sort of rocking chair, only the rock- 
ers and the floor it rests on have big 
teeth to prevent it from slipping when 
the box tips to discharge its contents. 
Instead of using coal or gas, which 
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themselves are full of impurities, as in 
other furnaces, the chemically pure 
heat of enormous electric arcs are 
used to burn out the impurities, and 
these electric flames, blinding in their 
terrible brilliancy, are brought into 
the furnace by means of three giant 
electrodes. Compare the size of the 
electrode, about t lie size of a lead pen- 
cil, used in the ordinary electric street 
lamp with the three electrodes of the 
furnace, each 5 ft. long and 2 ft* thick, 
and one lias some faint idea of the in- 
tensity of the heat. These electrodes 
are fastened to copper holders, through 
which cold water is constantly passed 
to keep them from burning up, and to 
the holders are attached chains. The 
electrodes are so heavy an engine is 
required to hoist and lower them, con- 
trolled by an automatic device which 
keeps the electrodes always at just 
the right position. The electrodes 
enter through three openings in the 
top of the box, and other doors on 
each side permit the introduction of 
those materials which are used for 
their chemical effect. From time to 
time the furnace is tipped on one side 



and the slag which has risen to the i 
top is run off. Tests are finally taken 
to show the condition of the steel. A 
small cylindrical test piece is poured 
and forged to a round pane ake- shaped 
object under a steam hammer If this 
sample shows a satisfactory condition 
of the metal, the treatment is pro- 
nounced finished, and the purified steel 
is drawn off and is ready to find its 
ultimate form and use: if not, it has 
to be .still further refined. 

The electric furnace at South Chi- 
cago has operated on a greater variety 
of products than any furnace in the 
world, and with a bewildering inter- 
mingling of high-grade alloy steels, 
high-grade carbon steels and ordinary 
carbon steel. It is a thrilling moment 
when, the process finished, the big 
ladle is swung in position in front of 
the furnace, and the great iron fire 
box begins to pour out its molten con- 
tents. Blinded by the terrific light, 
the visitor turns reluctantly away, and 
tries to imagine the thousand and one 
useful arts which these tons of perfect 
steel make possible and are destined 
to serve 



I 
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"COLUMBUS*' GOES INTO 
McKinley statue 

The recent death of the sculptor who 
made the Christopher Columbus statue 
for the World's Fair has drawn atten- 
tion to the fact that the Columbus 
statue went into the making of the 
William McKinley statue for Mc- 
Kinley Park, in Chicago, The Colum- 
bus statue, never considered a fine piece 
of work, was shunted around from 
place to place, the place sometimes 
being a dusty storeroom, until the 
South Park commissioners decided to 
use the bronze for the McKinley me- 
morial. 



trit is estimated that an investment of 
360 million dollars would be required 
to produce mechanically as much 
nitrogen as comes yearly from the 
nitrate deposits of Peru. 




TURKISH REFUGEES CHOKED STREETS IN SEAPORTS 



OoLLrtfiy The Sphere 

During the period in which [he Turkish troops were being forced back upon Constantinople 
the streets of the seaports were choked with gaunt oxen and half-siarved peasantry. The movement 
was so general as to seem like the migration of a whole people* (he return of the Turk to Asia, The 
accompanying 1 illustration shows the scene In Silivi-h Bare-footed women in bright-colored baggy 
trousers drove their flocks along the road and tittle children goaded on the ojsen. 
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FORCING THE TURK OUT OF EUROPE: SCENES OF 




f it C I ] ] uetrur tom 

The Allied Forces Constructing 
Trencher sat the Front 



In Accordance 
with a Bulgarian Custom, 
Ki n e F er d i n a n d St on ■, I a n u 
Captured Weapon When He 
Fii-et Stepped onto 
Conquered Soil 



Signal Corps of Turkish 
Army in Action 
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INTEREST AT THE FRONT IN THE 
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BALKAN WAR 




These- Trenches Face the Strong Natural Defence* 
of the Turlks 



In Certain Bulgarian 
Kefii nit'T.ta a Dog la 
Emploj'ed to Draw a Little 
Carriage on Which the 
Big Drum Rests 

Bulgarian Troops Intrenched 
before Adrian ople 
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LIGHTING THE PANAMA CANAL 



As the completion of the canal 
draws near* interest in the vast con- 
struction work 
merges into a 
great variety of 
details which 
will be neces- 
sary to its opera- 
tion, For the 
first time two 
great oceans 
will he c o 11 - 
nected by an un- 
broken avenue 
of brilliant 
lights, through 
w h i c h the 
w o r 1 d \s com- 
merce will pass, 
for this canal 
will be in service 
every hour dur- 
ing every day in 
the year. Like 
stately sen- 
tinels standing 
at attention* a 
double line of 
buoys, beacons and lighthouses will 
enable the pilots to safely follow the 
zigzag course from Atlantic to Pacific, 
In the lighting scheme both gas and 



electricity will be used; the gas lights 
will burn continuously, which is found 
to cost much less than attendance to 
light and extinguish* and, moreover, 
guards against hours of untimely dark- 
ness and fog. 

The beacons are of two sizes, 15 and 
30 ft,* respectively* and are built of 
concrete* The lighthouses are 74 ft. 
high to the light* and are of the usual 
exterior form, being ascended by 
means of a steel spiral stairway with 






POPULAR MECHANICS 



18 ? 




" for the r'rst time great oceans mV fa? 
cmnecied by <ir yr.hr.^yp. Qf bnfhitnt HgftfS, through u’kiyh tlb? W?ri J'; 

rcr \#;h fom , for it... -u>.dt; ,v:J ti .4 J^mcs mow dfrmf ft«vy <-■<.■)• j-r? ;>m year. 





an outside observation platform ex- 
tending all the way around the lantern. 

The lights arc placed m pairs, di- 
rectly opposite each other, and the 
navigator has only to 
keep in the middle of the 
*‘road ' to proceed with 
safety and dispatch* 



ACETYLENE RAILWAY SIGNAL 

L 

throw: 



Uyleue signal lamp that 
a Hash light instead of a steady 









HIGH-PRESSURE GAS- 
LIGHTING T] 



The illumu/aficfn "pro- 
vided by high-pressure 
gas lighting is approxi- 
mately equal to that fur- 
nished by flaming arc 
lights, hut the annual cost 
iif operating the latter is 
less than that of high- 
pressure gas lights, ac- 



cording to tests recently 
tn a d e in Manchester, 

England, It is also claimed that, had 
the gas lamps been working at double 
their actual efficiency, the electric 
lamps won Id still have proven the 
more economical to operate. The gas 
lamps, which were of the three- 
burner type, consumed about 80 ft, of 
gas per hour at a pressure of GO in. of 



water. Inverted mantles were used 
throughout the tests. 

CCh icago is contemplating the instal- 
lation of a high-pressure water system 
for lire purposes at a cost of $G,O00 f QQQ. 




Lighthouse at Entrence cf Lack 

beam is being tested upon the lines of 
a Swiss railway. The advantage 
claimed for the flash light is that it 
could be used on automatic signals 
while using a steady light on mechani- 
cal signals, thus informing the engi- 
neer whether lie were nearing a sig- 
nal that could he passed with safety, 
or one that required an absolute stop. 
As it is very important that these two 
forms of signals give a different indi- 
cation at night, as well as during the 
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SKYSCRAPER WHICH WAS 
NOT FIREPROOF 



of flames. The building was practi- 
tally deserted at the time of the fire, 
and there was no loss of life. 




( incinnati's recent $800,000 Are 
which destroyed half a dozen build- 
ings in the very heart of the business 
di strict and threatened to wipe out an 
entire square, proved that the Union 
Trust Company skyscraper, said to he 
fireproof, was far from being so. 

The big structure took tire from the 
burning Gibson Hotel adjoining. It 
was not long until the tall building was 
afire from the sixth to the 
ITth story with the firemen 
making frantic efforts to 
play their streams 
of w ale r upon 
floors above the 
ninth story. They 
w e r e unsuccess- 
ful, however, and 
the flames burned 
themselves out in 
the top part of 
the strnctfl r e. 

Wooden window 
frames and in- 
terior finish and 
furniture proved 
to he all that was 
necessary to con- 
vert it into a mass 



TESTING HARDNESS OF RAILS 
1 ft S 7 BY BALL PRESSURE ' 

! J d j 

An apparatus for testing the hard- 
ness of steel rails by ball pressure is 
being adopted by European railways. 

The device consists of a tubular body 
containing an upright piston or 
threaded circular shaft; to one end of 
which is attached a spindle for turn- 
ing it in the same manner as pressure 

was applied in the 
old type of hand- 
1 ip era ted printing 
press. W h c n 
pressure is ap- 
plied, t h e shaft 
gradually forces 
a steel ball into 
the surface of the 
rail, the pressure 
being indicated by 
a register attached 
to the machine. 
The apparatus 
withstands a pres- 
sure of 1 3 ih io 
lb. and w e i g h s 
j0 lb. 
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Cincinnati Skyscraper Claimed ta be Fireproof, Gutted by Fire Which Started in Adjoining Hotel 
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Upper View — A Rather Startlipfl Rsb - Shaped B«ty ; Center View — 
A New Location for the Rear Light ; Lower View-" 

A Double- Torpedo, {JUSHp, Mercciirs 



NOVELTIES AT THE FRENCH 



AUTOMOBILE SHOW 



Two somewhat opposing types of automobile 
bodies, and a new location for the rear lamp, all 
uf which were features of the automobile exhi- 
bition in Paris, are here shown. Hie egg-shaped 
body reminds one that "Iliimpty Dumpty sat on 
a wall/* In contrast to this is the double- 
torpedo, 9 0 - h p. M erce d es . which has a stern tap- 
ering; to a sharp pcdmyemiivding of a spur. The 
other illustration shows a rear light mounted 



under a mudguard having a \" -shape. 
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The Close Fit to the Panama Locke Which 
will Fix the Size of LSsiltl cs-hips 
10 Years from Kew 



Battleship of 10 Years Hence Compared with the “ Pennsylvania.' 

48 Ft, 6 In. Draft, and 31,000 Tons Displacement- 
106 Ft. Beam, 36 Ft. Draft 



BATTLESHIPS TOO BIG TO 
ENTER PORTS 

It is predicted by Richard H. Rob- 
inson, the naval constructor who is de- 
signing the new battleship "Pennsyl- 
vania/' that the battleships built 10 
years from now w ill h ave such a draft 
and such a length as to prohibit their 
- entering any American port save that 
of New York, and but few of any other 
country. 

'Warships 10 years hence/' he says, 
"will be so large that they will be 
barely able to squeeze through the 
locks of the Panama Canal. That is. 
they will be little less than 1,000 ft, 
long, about 106 ft. beam, have a draft 
of about 36 ft., and a displacement of 
approximately 55,000 tons, New York 



Harbor is the only harbor in the United 
States that would admit a ship of these 
great dimensions. There is not a dry- 
dock, not a coaling station, nor a yard 
to care for a ship of this size. It means 
that harbors not only will have to be 
deepened and further dredged, but that 
nava! stations will have to be increased 
in size/' _ 

| VALVELESS PUMP CREATES 
HIGHEST VACUUM 

A vacuum pump has recently been 
perfected which has three claims to 
being a scientific and mechanical won- 
der. It is built without any piston or 
valves, and, in fact, has a free open 
inlet and a free open exhaust passage; 
it has proven its ability to make a far 
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the Plans for Which Have Recently been Completed — The “Pennsylvania"' wilt be 600 Ft, Long, 9? Ft. Beam, 
The Battleship of 10 Years Hence is Expected to be l.&llO Ft. L<m£ H 



and 55,000 Tons Displacement 

nunc complete vacuum than any de- 
vice ever before constructed, and its 
principle is nne id abstract ideas which 
one would ordinarily not associate 
with a mechanical device. 

Til its simplest form it is only urn- 
cylinder revolving within another 
cylinder. The outer cylinder has one 
opening as an inlet and one as an out- 
let, and tli ere is a slot on the inside of 
this cylinder, running From the inlet 
entrance to the outlet. In operation, 
the inner cylinder is revolved at thigh 
speed, and sucks air in through the in- 
let, forces it along the little slot, and 
out through the exhaust passage. 

The principle upon which it oper- 
ates is that molecules of the air nor- 
mally move among themselves at a 
certain enormous speed, ami that if 



they could be forced along at a higher 
speed i3i the cylinder, they would all 
he thrown out. As a matter of fact 
this high speed cannot be attained in 
i>ne cylinder, but by using three cylin- 
ders, connected up in series, the high 
speed is attained. In this pump the 
inner cylinders revolve at rates of 
from fi.uuO to 13,00-0 revolutions a 
minute. 

The best ordinary type of vacuum 
pump will draw air out to within 
1 ?ii,000,0d0 of its original contents, 
but this pump lias succeeded in draw- 
ing it otlt to within 1 ‘'3.800,000,000 of 
the original amount* The possible ap- 
plications of this pump to commercial 
uses arc many, one being the making 
of the vacuum in the ordinary incan- 
i. descent-lamp bulbs. 






ANICS 



h becomes sticky, or dough like, 
en mixed with a certain percentage 
water, in order that the mass may 
pressed or molded into various 
forms and retain them alter being 
dried. If a lump of this clay be placed 
in water, it will retain its shape for a 
considerable length of time, thus indi- 
cating that this material is practically 

non porous — a very 

i in portent c on side ra- 
ti cmi in building 
pculs. An 
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'public highways of North Carolina it 
has been found that roads made of 
rand and day are cheaper to build 
>.nd maintain than those constructed 
from other material Experience in- 
dicates that the best sand or gravel to 
use for this purpose is a clean, sharp 
grit, the grains of which are coarser 
than those used in making mortar. The 
most desirable kind of clay is that 



excellent test of tEie 
proper clay f >r n .ads 
of this kind is to wet 
the finger and put it 
against the clay. If 
any of the clay ad- 
heres to the linger, 
it is of the right 
quality; otherwise 
it is safe to assume that the material 
would not he desirable. The propor- 
tion of sand and clay should lie such 
thaf there is just enough cla} r to fill 
the spaces between the grains of sand, 
as the clay is the binder that cements 
these grains together. It is estimated 
that a good sand-clay road contains 
about SO per cent of sand and 2\V per 
cent of clay. 








T HE energy, effort and expense incurred by the daily press in its 
desire to secure for its readers the earliest obtainable information 
of important events has long been a source of credit to enterprising 
publishers and of wonder to their readers. For a cent 
or two one may obtain news to secure which reporters 
have jeopardized their lives and thousands of dollars 
have been spent. Quite as interesting, though less 
thrilling, would be the stories the public never hears, 
of equally great efforts which resulted in failure* 

The glory of original and daring initiative in these 
matters no longer is monopolized by the dailies, for the makers of 
films for moving pictures are exhibiting the same resourceful spirit- 
Whether in their anxiety to give the public what it wants they are 
tempted to encroach on subjects which in the past have been con- 
sidered too sacred for ordinary exhibition is a disputed question even 
among the clergy. However, we will content ourselves with a recital 
of what has just been accomplished. 

One hundred thousand dollars was spent in making a film entitled 
‘‘ From the Manger to the Cross/ 1 In order to procure this a company 
of forty-two players were selected, trained and taken to Palestine 
and Egypt, with all the necessary movable scenery and effects. 
Skilled workmen were taken along to erect such scenes as the stable 
and manger in Bethlehem. The curiosity of the natives who con- 
tinually swarmed about the actors and operators made the work 
difficult, but after four months of constant work in which scene after 
scene was rehearsed dozens of times, the picture story was finally 
completed. 



Film- 

Making 

Enterprise 



W E were talking about conservation when the editor of the Grain 
Dealers" Journal said to me, "Its a wonder some of your 
inventor readers don’t find a useful means of utilizing the corn- 
cobs.' 1 E had to confess to an impression that corn- 
cobs couldn't amount to much, which is probably the 
opinion of the average reader i But see how the corn- 
cob actually piles up. Our corn crop in 1912 was 
3,160,000,000 bushels, with an average of 14 pounds of 
cobs to each bushel, or more than 22 million tons of 
cobs. This vast amount of product taken from the 
soil in a single year and practically none of it returned, A few cobs, 

it is true, are made into smoking pipes, and a few are ground up to 

mix with certain types of cattle food, which would otherwise be too 
solid for easy digestion, but the cobs from one township would supply 
this demand many times. It seems the cobs cannot be used for 
fertilizer unless they are split lengthwise, for if used unsplit they last 
indefinitely and fertilize about as much as so many pieces of hickory 
wood of the same size, 



The 

Corncob 

Problem 
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In thousands of shipping stations throughout the entire corn belt, 
the elevator men are now burning these 22 million tons of cobs in order 
to get them out of the way, and to do this are obliged to erect 
special burners similar to those used in sawmills to dispose of the 
waste trimmings. Before the days of gas cooking ranges the kindling 
industry was a thriving one, but even for starting fires cobs could not 
be shipped, as the bulk per ton makes the freight rates prohibitive. 

Ten tons is about the minimum carload rate, but ten tons of 
cobs would make a pile as big as a house. The solution, therefore, 
must evidently be one which can be applied on the farm where they 
grow, which means each farmer would shell his own corn. This is 
no longer a difficulty, as gas engines are now part of the equipment 
of every up-to-date farmer* The scheme would also have the 
advantage of increasing the amount of actual corn hauled in any given 
load, to the extent of 14 pounds per bushel, for it is the kernel and not 
the cob for which the elevator man pays, and which is sold in the 
grain markets of the world. 

What seems to be wanted is, first, some practical use for the 
cobs on the farm where they grow, and then a simple, inexpensive 
process or machine for converting the cob into a condition suitable for 
that purpose. It is an easy guess that were com grown in Europe — 
which it is not — they would long ago have discovered a better 
method of disposing of 22 million tons of vegetable matter than merely 
burning it up to get it out of the way. The idea is not unworthy the 
generous endowment of a ** foundation by somebody* 

1 = 101=1 

I T seems quite safe to predict that the Atlantic Ocean will not be 
crossed this year by an airship of any description* The one 
unsuccessful and the one tragic attempt which have been made, 
_ establish a degree of peril and insufficiency of construc- 
tion which certainly will prevent another effort in the 
TVa/is- present state of the art* That the feat will never 

Atlantic be accomplished is unlikely, though science and 

Flight ' mechanics must serve apprenticeship for some time 
yet, Grahams- White holds out hopes that he will be 
“ able to make the crossing in 1915, but frankly admits 

the crossing is not to be considered with apparatus and engines of 
present development. In his opinion what is required is four engines 
of 250 horsepower each, which should enable the crossing to be made 
in 30 hours — an average speed of 100 miles per hour. He hopes to 
visit the Panama Exposition at San Francisco, Hying all the way from 
London, and traveling via New York and Panama* Inasmuch as 
Grabame-White is numbered among the most progressive in execution, 
and is one of the conservatives in promises, his prediction is full of 
encouragement. 

In this connection it is not inappropriate to refer to the perplexity 
which for several weeks has prevailed in England regarding a myste- 
rious air craft which was reported hovering over several towns on 
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the night of October 14. The military department denies all responsi- 
bility for the weird visitor, whose presence seems to be thoroughly 
established. The anxiety in army circles as to whence it came has 
extended to Parliament. If has been determined that France can be 
counted out, leaving the only other alternative a German airship. 
One of the Zeppelin-type dirigibles is known to have been in the 
air on a long voyage on that date, and it is even admitted that 
she was in the air for 31 hours, during part of which time she 
traveled from Hamburg to Gotha at a speed of 43 1-2 miles per hour, 
though experts declare the ship can easily travel 50 miles per hour. 
As the distance from the supposed starting point to Sheerness, 
England, one of the reporting stations, and back to Berlin is 1,348 
miles, it is conceivable that one of the big German airships actually 
made the voyage which might easily have been accomplished in 30 
hours. In view of the fact that neither England nor France has an 
air craft of any description capable of a similar performance, there is 
+h quite a bit of uneasiness* you know. " 



C OMMENTING on the annual motor display at which cars valued 

at mnrp than a million dollars were exhibited The a lead- 



^ at more than a million dollars were exhibited. The Car, a lead- 
ing London weekly, takes occasion to refute the impression prevailing 

in some quarters that the motor car is an evidence of 

| an undue increase in wealth. And the editor makes 
The Age an analysis to show that instead of denoting growing 
extravagance, the motor car, in his country at least. 

Wanderlust ma ^ es f° r economy. “ Motoring is not a luxury any 
longer, but a means of living one's everyday life to 
L more advantage for business and recreation alike " The 

same class of people who are now using high-grade cars had, in 1902, 
ten years ago, the following vehicle equipment: A family omnibus, a 
brougham, a wagonette, two dogcarts, and one pony cart besides the 
horses. To care for these they employed a head coachman, a first 
groom, a second groom and a helper* Against this equipment and 
help they have now one motor-car limousine* and one two-seater 
(perhaps)* while the help consists of one motorman, and a cleaner 
once or twice a week* 

A positive saving in expense has thus been accomplished. The 
reason the condition now is more spectacular is because in the horse 
days there was nothing to correspond to the present-day motor show. 
And* to quote the same authority again, “‘How rich these people 
must be/ is, therefore, a thoughtless cry. And, above all, we live in 
the age of the Wanderlust* Everyone* from prince to pauper, has 
become restless and travels infinitely more than 50 years ago* partly 
because traveling is so much more comfortable and cheaper, and 
partly because everyone is doing it. Just as a former generation 
spent money on horses, and a previous one on dress, and a previous 
one again on armor and fortified castles* so this generation spends its 
money — that which it can afford* and much it cannot afford— in motor 
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ears, railway and steamship traveling, and in trying to get away from 
the smoke-grimed city/' 

The growth of the motor car, therefore, is not necessarily a sign 
of huge and growing wealth, but of a world-wide desire to move 
about more, 

I3IIIEI 

O N another page, in ib The Wonders of Light,” is related the story 
of the time and distance occupied by the travel of a star beam. 
Reference is made to the fact that the light waves emanating from 
this planet on the day Columbus landed on these 
shores, are just reaching their destination on some 
distant star ; and at this moment may be seen for the 
first time by the inhabitants of that far-away body, if 
inhabited it be. On other solar bodies beams which took 
their outward impulse the day the Sphinx was finished, 
are this instant finishing their journey. The history of 
countless worlds through unknown ages are thus darting through space 
toward some final resting place, determined thousands of years ago* 
Overwhelming as is the contemplation of these stupendous thoughts, 
it is impossible to restrain a daring hope that the scientists and 
inventors of the future may be able to seize these star beams and by 
means of some marvelous transforming apparatus, convert the points 
of light into magnified details, and throw upon a screen or photographic 
negative the picture of events which were occurring hundreds and 
thousands of years ago* Try to imagine, if you can, the unspeakable 
fascination of such a moving picture of worlds long since extinct and 
the last tragic days of their strange and helpless inhabitants. 

The dream seems a wild one in the last degree; our imagination 
cannot stretch to take in the fullness of its possibilities; and yet there 
was no telephone when Chicago burned, nor any electric lights when 
Hayes was president. 

H. H. WINDSOR 






■Ootirttay The Sketch. 

The German emperor is to give 10 Norway a gigantic statue of_Fnthjof, the great Norwegian 
hero who is glorified in a famous Icelandic saga. The statue, an idea of the gtpTfttlc size of which can 
be gained by comparing this portion of it with the figures of the three men, is to be placed, sometime 
this year, on a peninsula in the Sogne Fjord, 
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STEEL HAND THAT LIFTS 
FIFTY TONS 

A powerful lifting clamp for both 
raising and conveying steel plates, 

beams and other 
articles weighing 
from % to 50 tons 
has been placed on 
the market The 
feature of this clamp 
is the clutch which 
grips the material in 
positive manner 
*id which is said to 
have greater 
hold! n g power 
than similar de- 
vices of older 
types. The clamp 
was designed for 
use in steel works, 
rolling mills, foundries, and for all 
other purposes which require a positive 
and reliable lifting device. 



LONG REINFORCED-CGNCRETE 
- VIADUCT IN CINCINNATI 

~y_ 7 

/ ' A reinforced-concrcte viaduct, 1,300 
ft. long, has been built in Cincinnati 
at a cost of $350,000 to shorten the dis- 
tance between the city proper and a 
number of its hilltop suburbs. It will 
shorten the routes of several car lines 
by more than a mile. 

Owing to the great length of the via- 



duct, it was constructed in sections of 
300 ft. each, which makes it really a 
series of independent structures. A 
new form of expansion and contraction 
joint was used for connecting the sec- 
tions, two angle irons being bolted 
down to the concrete roadway, back 
to back and IS) in. apart, filled with a 
special asphalt, A heavy bent cop- 
per plate is placed under the angles 
and down into the opening to retain 
this asphalt The joint in the side- 
walks consists of one plate sliding on 
top of a second and covering the 
opening. 



TRAINING CANARIES IN 
A DEATH CHAMBER 

Training canary birds to sing in the 
electric death chamber of the Ohio 
penitentiary at Columbus, is the unique 
life work of John Atkinson, a mur- 
derer serving a life sentence who, be- 
ing a 'Trusty," has the privilege of 
spending some of his time there. In the 
room in which more than four score 
condemned men have paid the penalty 
for their crimes, he breeds the little 
yellow singers. When the birds are 
at the proper age, he first teaches them 
to fly— first from one arm of the elec- 
tric chair to another, and then from 
the death chair to the old gallows 
above, in another part of the room. 

As soon as the birds can fly, he be- 
gins giving them singing lessons with 




The J^oo-Ft, Reinforced -Concrete Cincinnati Viaduct, Constructed In 200-Ft. Sections 
Connected by Special Expansion Joints 
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Beside the Electric Cheir In the CRiia Peiutentiflry a Life Pri&oner Breeds Canary Birds 

and Teaches Them to Sing 



the aid of a graphophone. Placing the 
musical instrument in front of the bird 
cages, he plays song after song, until 
the little birds are carried away with 
the music and sing themselves. At- 
kinson is careful about the class of 
music he teaches his birds to sing by. 
lie docs not play ragtime — most of it 
is slow, dreamy waltzes. The music 
lessons are continued until each bird 
is a good warbler, Then the convict 
sells the birds to fanciers in the large 
cities. 

He does not forget the unfortunate 
condemned men who are awaiting 
death in an adjoining room — who are 
waiting to die in the very chair upon 
which he teaches his birds to fly. 
Through a peephole in the door con- 
necting the two rooms, he frequently 
passes birds in to the condemned men, 
that they, too, may hear the joyful 
singing. 

Atkinson was sent to the peniten- 
tiary many years ago to serve a short 
sentence for robbery, One day he at- 
tempted to escape and killed a guard 
who blocked his way to liberty t for 
which crime he is now imprisoned. 



i 



AIRMAN PHOTOGRAPHED 
^ 2^ FALLING TO DEATH 

The fatal fall of the Swiss airman, 
Maurice Blanc, on the military held 
at Clialons, France, 
caused particular 
emotion in that 
country, because his 
machine, an Antoi- 
nette," was one of 
the French pioneer 
makes. It was with 
this machine that 
Latham won fame. 

T h e “Antoinette" 



monoplane is no 
longer built, 

Blanc, who was 



but 21 years old, was 
flying at a height of 
1,000 ft. when one of 
the stay wires broke, 
causing one wing 
to become detached. 
Several photographs 
were caught o f 
Blanc and the ma- 
chine during the Talk 




Courtesy f.'Tlln^lrntiu-a 
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GASOLINE-ELECTRIC CAR 
WITH ROOF RADIATOR 

The self-contained motive-power 
cars of a Hungarian railway are 
equipped with roof radiators for cool- 



ing the water necessary for keeping 
the gasoline engines from overheating. 
The gasoline engines drive dynamos, 
which generate the current for operat- 
ing the motors of the cars. 



AN UNUSUAL “SPITE-HOUSE” 
IDEA 

O Nailing old stovepipes, brooms, 
pans and other disfiguring junk of sim- 
ilar nature, on the sloping roof of an 
old house for the purpose, it is said, of 
spoiling the surroundings of a building 
across the street, is an example of 
“ spite work” that may be seen in Bath, 



OLDEST AMERICAN TREE 
IS DEAD &q G> 

The great fir tree in Ra venna Park , 
Seattle, said to be the oldest li viiig 
thing on the American continent, and 
which, it is estimated, 
antedates the Christian 
era, is now dead. For 
several years it has 
been known that this 
giant fir was infected 
with a growth which 
seemed to gradually 
sap its life, and last 

year onlv a few of the 

— ■** 

topmost branches 
showed green. Now 
forestry experts pro- 
nounce it lifeless, hav- 
ing found no sap in the bark linings. 

The famous fir has a circumference, 
18 in. above the ground, of 58 ft., and 
the bark is IS in. thick. The age of 
the tree is estimated by comparison 
with a hr stump near by, which has a 
diameter of about 15 ft. The ring 
growths shown by this stump, of 
which there are from 11 to 1 (> to the 
inch, show that its age must be more 
than 1,000 years. The diameter of the 
fir tree in question is about 50 ft, with 
an estimated age of 2,000 years. 



WIRELESS PRACTICE ON 
BRITISH SHIPS 





Old House Disfigured by Ha Owner to Spite th? Own«r 
o t a. Building Facing It 



Maine. It is claimed that the owner 
of the old house disfigured it in this 
manner because the owner of the new 
building bought that property instead 
of his. 



Regular practice in wireless teleg- 
raphy communications between British 
warships and ships of the British mer- 
cantile marine is being established for 
the purpose of insuring reliable com- 
munications when required. The exer- 
cises, which are carried out when they 
will not interfere with commercial or 
naval work, take place daily from 
8 -30 to 9:15 a. nr, and from 5:30 to 
3:15 p. m. 



C Making bungs for barrels is an in- 
dustry comparatively unknown. One 
factory in Ohio uses 10,000,000 ft. of 
poplar and oak lumber annually, pro- 
ducing 300,000,000 bungs a year 

:\L aOjjv ^ 
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CAVALRY 



EQUIPMENT IS 



BROUGHT UP TO 



DATE 





While the equip- 
ment of the soldier in 
the infantry and artil- 
lery as well as the sci- 
entific branches of 
the United States 
Army has kept 
approximate pace 



rides the same saddle and carries the 
same heavy saber, A board of army 
officers lias just agreed upon a new 
form of equipment for the cavalryman 
designed on modem lines, which is to 
be given a test in ac- 
tual service for six 
mouths or a year and 
then finally adopted, 
if the service tests 
prove what the board 
believes they will. 



with the develop- 
ment of military 
science, there 
has been prac- 
tically no change 
in the equipment 
of the cavalry- 
man since imme- 
diately after 
the Civil War 
— except that 
he has been given 
a new rifle a n d 
that his revolver 
is different. He 



New Nose Dag 



Adjustable 
Seat of 
Sri ddUe with 
Hinges in 
the Canllc 



The Rifle Carrier. The Rifle is Hung from the Belt 
by 3 Strap., und Held Upright by a 
Steel Ring on the Belt 



The new saddle is a radical depart- 
ure from the traditional army pattern. 
1 1 has a base of sheet steel covered 
with leather, an adjustable seat, pro- 
vided with hinges in the cantie and 
pommel, so that it can be adjusted to 
fit the man and the uses to which it 



When a Cavalryman 1* 
Mounted, the Bull 
the Rifle Rests 
(n a Pouch 



* 
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is put. It is smarter-looking than the 
old saddle and is provided with open 
steel stirrups instead of the hooded 
kind that have always been used. The 
bridle is a combination halter and bri- 
dle and will do away with the old 
watering bridle. It is provided with a 
bridoon, or snaffle s as well as a curb 
bit and can be transformed into a hal- 
ter simply by the removal of the bit 
and the adjustment of a few straps. 

The ride carrier for the mounted man 
has always presented more or less dif- 
ficulty because of the distribution of 
weight on the horse. The new carrier 
consists of a boot in which the butt of 
the rifle will rest, which is attached 
to the saddle, and a covered steel ring, 
attached to the rear of the soldier's 
belt, for the barrel of the gun. When 
the man is mounted the rifle is hung 
from the belt by a strap which is at- 
tached to the trigger guardj and is 
thus attached securely to the man so 
that, no matter how he leaves his 
mount, he will take the rifle with him. 
Ordinarily, when on foot, he will carry 
the rifle in his hands, but when he pre- 
pares to mount he will swing it be- 
hind him by the belt strap and when 
he gets into the saddle will simply 
push the butt down into the boot, 
which is provided with stiff steel 
springs that clamp it so tightly that 
it cannot free itself, and yet not so 
tight but that a jerk from the trooper 
will free it. 

The new .saber is a lighter weapon 
than the one now in use and Is 
stTaighter, It has a steel guard, like 
an old-fashioned cutlass in some re- 
spects, and is provided with a wooden 
scabbard. It is attached to the right, 
or oft -side, of the saddle by a swivel 
and hangs down just behind the troop- 
er’s right leg. The guard and scab- 
bard will be finished in a dark color 
so as not to flash in the sunlight. It 
is the intention of the War Department 
to try a hair pad for the saddle instead 
of the old saddle blanket. The saddle 
pockets are placed on the pommel, and 
provision is made for carrying part of 
the equipment on the can tie as well, 
when necessary. The steel picket pin 



usually carried has been made into a 
serviceable tool which forms the han- 
dle for a spade or hatchet for use in 
intrenching, and has a heavy head that 
can be used to drive pegs for tents 
if necessary. The picket pin will be 
attached to the saber carrier. The old 
pole for the shelter tent has been done 
away with. The scabbard of the saber is 
so shaped that it can be used as a pole. 

The great gain that has been made 
in the new equipment is not only in 
appearance, as it seems much less than 
the old, but the distribution of weight 
has been such that it is easier on the 
horse and much more comfortable for 
the man. The entire equipment for 
field service* including the personal 
equipment of the man, weighs a trifle 
over 112 lb. In the nose bag for 
the horse a distinct improvement has 
been made. This consists of a can- 
vas cylinder open at one end. In use 
the front end is suspended just under 
the horse’s mouth, while a strap going 
over its neck brings the rear end 
against the neck and higher than the 
front end. This permits the grain to 
fall by gravity into the end where it is 
convenient for the horse to take it and 
does away with the waste of grain in 
the old bags, occasioned by the horse 
attempting to swing the bag so as to 
obtain all the grain. In addition to 
this, the nostrils of the horse are kept 
outside the bag arid this permits plenty 
of fresh air. 

The red and white guidon or small 
troop-marker flag, so long a part of 
the cavalry equipment, will give place 
to a yellow guidon which will have 
the troop insignia in black letters. 



MOTOR TRUCK BUILT 
AT SING SING 

The convicts of Sing Sing prison 
have constructed a complete motor 
truck, which, the prison officials be- 
lieve, is the first motor vehicle ever 
built within prison walls. Having built 
it, the prison authorities were deter- 
mined to sell it, so it was offered to the 
street-cleaning department of New 
York for $5; 
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Sutue&sful Test of a Cableway Apparatus for Launching Hydro- Aeroplanes from HattleshipR 
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CABLE RUNWAY LAUNCHES 
HYDRO-AEROPLANE, 

Among the several devices recently 
experimented with for launching hy- 
dro-aeroplanes from battleships is one 
devised by Glenn Curtiss* This com- 
prises a tightly stretched cable upon 
which the hydro-aeroplane runs, 
guided by a groove in the bottom of 
the pontoon or boat, until it sails off 
into the air T with side wires stretched 
parallel to the cable for supporufl^th 
wing ends and preserving lateral 
ance until sufficient speed is ;-pKnr 
to give the ailerons a con 
force. 

The apparatus was sucEfeffuIly 
tested out on the shore of 
New York. 



PARIS HAS STEAM STREET- 
RAILWAY SERVICE 

street-railroad cars would 
relics of the past, but there 
scYeral examples of them in 
f e. While most of these are to be 
electrified iti the u^ai future, some cx- 
^pcg&Anamtain jft/they have certain 

electric system, 



seem 



are 
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tecial truck at the forward end 
the steam i^rgine, the steam 
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The bodmiP the carBs^Hvided 
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Steam Street Curs That are in Constant 
Service in Paris 
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MEN WEAR BLINDERS AS 
OBJECT LESSON 

Men walking about the streets with 
their heads drawn hack by check reins, 
and wearing blinders, is the latest 
publicity" method by which 
the Massachusetts Society 
for the Prevention of Cruelty 
to Animals is drawing at- 
tention to the war it is wag- 
ing for the horse. Arrange- 
ments have been made to 
have the men walk about 
the streets of Boston and 
other large cities in 
the state. 



MODERN RIFLE 
WOUNDS IN THE 
BALKAN WAR 

Wounding an en- 
emy in war is better 
than killing him, for 
unless he is captured 
it imposes on his side 
the burden of taking 
care of him. The. 
Balkan war has again 
proved that the bul- 
let of the modern 
high-power rifle with 
its terrific speed will 
go straight throu gh 
a man, penetrating 
the most vital or- 
gans, yyhlioiit killing 
him ; «nd it has even 
been found to go 
through from four to 
six men, one behind 
the other. This puts 
them out of the light, 
but at the same time 
it is a good thing for 
the fighter, for it 
gives him a far bet- 
ter chance for his 
life. 

Professor Tedlicka, 
who is acting as Aus- 
trian Red Cross stir- 
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war He calls the modern small-cali- 
ber bullet a very humane instrument, 
the injuries from which are usually 
severe, but heal rapidly. Injuries of 
the lungs, liver, brain, abdomen, and 
even penetrating wounds of the 
heart heal promptly. He had 
only two amputations of 
limbs among this number of 
wounded, and only 20 limbs 
required plaster bandages. 
The modern bullet is aseptic 
(sterile), owing to the beat 
developed by the high-power 
powder. If long bones are 
struck they are shat- 
tered to pieces only 
if the bullet has lost 
much of its original 
momentum. Shots 
through the thigh 
hone, the upper arm 
bone and the skull 
have been observed, 
with healing of the 
wounds in two weeks. 
A - large percentage 
of the injuries have 
been caused by the 
bayonet, proving the 
frequency of hand-to- 
hand combat in this 
war. Another inter- 
esting feature of the 
wounds among the 
Turkish captives is 
the fracture of the 
base of the nose. The 
injury is caused 
either by the recoil 
of the Mauser ride or 
by the blowing into 
the face of the closing 
lever of the rifie 
an accident 
Turks are 




How Massachusetts Society Agitates f r 
Humane Treatment of Horsts 



geon in Belgrade, reports his expert- usefulness, and to this pac 
ence with 670 soldiers wounded in the uted the prompt healing of t 
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TYPEWRITING 593 WORDS A 



the ranges from Long Beach to the car 
on Lookout Mountain, a distance of X7 
miles. 

Strapped to the front and hack of 



Las Alleles Automobiles £* peri nicotine with 
Wireleas TciepliOfiy from Automobile 

the wire less- telephone automobile are 
sectional poles supporting aerial wires 
and high- voltage insulators, by which 
the waves from the sending station are 
picked tip and, oscillating through the 
primary coils of the tuner to the earth 
connection, set up surges of electric 
energy in the telephone receiver cor- 
responding to the voice at the trans- 
mitting station. 



AN ARAB ^WIND TOWERS 

To obtain relief from the intense 
summer heat, the Arabs living in the 
towns uf Bush ire and Bunder Abbas, 
on the Persian Gulf, equip their trutd- 
wallcd homes with ingenious ‘‘wind 
towers/' These are tall and hollow 



Machine That Dp« Away with SUnucrLtfihU Notn 

ter which had been previously prac- 
ticed mi the machine by an pc rat m - 

who was blindfolded. He has llsu 
written 200 words of new matter per 
minute. The device is much sinqjer 
than a machine for the same purfni-e 
already described in this magazine. 



AUTOMOBILE EQUIPPED WITH 
WIRELESS TELEPHONE 

Exhaustive experiments with the 
wireless telephone, in which an auto- 
m <'bilc plays a p ro m i n e n t part* ha? e 
been made recently by E, C. Hanson, 
of Los Angeles. One of the most in- 
teresting and successful of the experi- 
ments with the wireless-telephone car 
was the receiving of a message over 



The ‘“Win'd Tower" of wn Arab House on 
the Person Gulf 
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NEW ZEPPELIN DIRIGIBLE 
BREAKS ALL RECORDS 



One of the new Zeppd; 
built for the German na ,r 
as "LI/ 1 recently flew 
which it traveled 1,200 r 
a new record for duration 
It started early in the 
Friedrichshafen and tl 
through northern and 
many in a dense fog, t 
the North Sea at.a 
an hour. 

The routine /n thJ 
that on a wa 
crew keep f 
mess tabl 
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POWER DEVELOPMENT AT 
NIAGARA FALLS 6\\V 



£l 



The hydroelectric companies on ‘the 
Canadian side of Niagara Falls are all 
extending their plants for the utiliza-'V 
tion of all the water available for power 
purposes under the existing treaty be- 
tween Canada and the United States. 
The development of the American 
companies, however, is practically at a 
standstill, as they are now using all the 
water so far allotted to them by the 



structures above the living room of the 
house, their sides being provided with 
shutter like slats. An open air shaft 
runs down from this tower and enters 
the room through the ceiling, deflect- 
ing a current of air downward when 
the wind stirs. A woven brush mat, 
saturated with water, is often placed 
over the lower opening of the. air shaft, 
and this cools the air as it enters the 
room. 



STANDS ON HIS HEAD ON 
|/\ ^ SKYSCRAPER 

t Among the structural iron workers 
engaged in erecting the steel skeleton 
of the 22-storv Second National Bank 



Oopyrislit'ud by Hal Hart§ 

Acrobatic Structural Worker Stands OH His Head 
on Top of Upright 160 Ft, above Street Level 



building in Toledo is an aerial acro- 
bat who even shakes the nerves of his 
fellow workers by some of his "stunts." 
He was photographed recently while 
balancing on his hands on the top of a 
steel upright which had reached a 
height of 160 ft, above the street level. 
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Secretary of War. The United States 
government shows no inclination at 
present to grant the additional water ii 
has at its disposal under the treaty. 



FASTER BULLETS FOR NEW 
ARMY RIFLE 

The British army will soon be 
equipped with a new ride which will 
have a barrel 2\l> in. longer than the 
present model, and its caliber will be 
slightly decreased, which all tend 1 ; to 
increase the muzzle velocity and pene- 
trating effect of the bullet; it being 
estimated that the former will be in- 
creased by ah' nit .Up ft, a second. The 
new ride will be about ftU oz, heavier 
than the present type. 



Curved StctEon of Boston's Electric Mai] Tube 



BOSTON’S NEW ELECTRIC 
MAIL TUBES 



Skeleton of M;ji3 Tqbc witti Sharp Grade at 
One uf Tertiil £ia]t! 

to be aide to take grades of 40 deg. or 
even more. 

The tube itself is simple, $0 in. in 
on t side and 'M in. in inside diameter, 
in it the cars will run on a single rail 
gripped by a two-flanged wheel, while 
two flat wheels at the sides, gliding on 
supporting rails, insure smooth and 
steady motion. The power is conveyed 
to the motor from an overhead flat 



larger than those used in pneumatic 
systems, their length being no less than 
7 ft., of which three arc occupied by 
the motor compartment. The inside di- 
mensions of the mail compartment are 
2 by 3 by 4 ft., which is ample to ac- 
commodate a whole sack of mail, thus 
doing away with the time- wasting di- 
viding up of its contents into small 
packages as is necessary for transpor- 
tation through the 8-in, pneumatic 
tube. Loaded, the cars are expected 



If experiments at present being con- 
ducted prove successful, Boston will, 
within a year, have an underground 
electrical tube service for the trans- 
portation of mail and parcels of all de- 
scriptions. which will greatly facilitate 
the handling and quick delivery of 
mail as compared with the pneumatic 
system now in use, 

Tliis will be a new monorail system, 
in which 7- ft. cars will be shot through 
a 30-in, underground tube at the rate 
of 40 miles an hour. Experiments 
with the device have shown its prac- 
ticability, The cars, in which mail or 
parcels are to be placed, are much 



steel band against which slides a trolley 
not unlike the shoe used on elevated 
trains for clutching the third rail, 

It is considered possible that the de- 
partment stores may avail themselves 
of this new* system for their parcel de- 
liveries. 



([The sale of the library of the late 
Robert Hoc, which is said to be the 
greatest auction sale of books ever held, 
came to an end recently. When the 
last book was disposed of, the sales 
totaled $1 .9 32, Of Iff. 60. The sale, which 
was divided into four sections, ex- 
tended over IS months. 
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HIGHEST TOWER IN WORLD 
PROPOSED FOR GERMANY 

i A great steel tower that will rise to 
a height of 1,600 ft* t surpassing the 
Eiffel Tower by more than GOO ft., is 

proposed f o r 
Diisseldorf, Ger- 




many. If the 

plans are carried 
out, the tower 
will rise above 
the River Rhine, 
a part of the 
lower portion of 
it forming a 
bridge. The legs 
of the tower at 
right angles to 
the bridge will 
rest upon two 



A 1,600-Ft. Tawer Projected for Dus&eldorf, Germany 

stone piers, which will lie about G50 
ft, apart on a line with the central pier 
of the bridge in the middle of the 
stream. The arches at the base of the 
tower will be 300 ft. in height. The 
top platform, which will be 160 ft. 
below the extreme summit, is to be 
80 ft. square. 

The tower will be used for scientific 
purposes, and will have a wireless 
installation in its top. 



“WALKING CLUE" ORGANIZED 
™ TO FIND CITY'S FAULTS 

A little boy in Fort Wayne, I fid,, was 
struck by a train while on his way 
home from school, sustaining injuries 
that will make him an invalid for life, 
and out of this distressing accident has 



been developed a ‘'walking club,” the 
main purpose of which is to find that 
city's faults and see that they are cor- 
rected, "If,' 1 said the people of Fort 
\\ ayne + "we did not know how bad 
conditions were at the railroad crossing 
in question, then, perhaps, there are 
other things about the city, of which 
we know nothing, but that likewise re- 
quire correction. M So the “See Fort 
Wayne First" walking club was organ- 
ized, and the idea caught on like wild- 
fire, with the result that the people are 
learning of conditions about their own 
city tjrat they never suspected. 'he 
walking tours are made on Sunday 
afternoons, the routes being planned 
in advance. 



MEASURING WIND PRESSURE 
ON AEROPLANES 

A new form of apparatus for meas- 
uring wind pressure upon surfaces 
such as the planes of an aeroplane, is 
shown in the illustration. The plane is 
mounted upon an automobile so as to 
secure conditions nearly similar to 
those with which an aeroplane has to 
contend while in the air. At the top is 
the test plane of wood, which is set 
upon pivots at various angles. In the 
board arc a number of small holes, each 
of which is connected by rubber hose 
to a separate pressure gauge within a 
box, and this hose transmits the wind 




pressure to the gauges. The automo- 
bile is run over two pieces of rubber 
hose spaced apart so as to work a 








CV>u tit if .r Ulus. London News 

Pressure Causes of Orest British Floating Doeh Which Indicate Height. of Water in All Its Compartments 
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MOTION-PICTURE SHOW 
ON WHEELS 

A complete motion-picture outfit 
mounted upon a motor truck for mov- 
ing the show from place to place among 
the smaller towns where electric lights 
arc not used, has been put in success- 
ful operation by a progressive Oregon- 
ian. The vehicle lias a 25-hp, gasoline 
motor, a 110- volt dynamo to produce 
the electric current, and the entire Out- 
fit weighs about 1,300 pounds. k 



\ . 

material, ami is claimed to make a 
neater hole than is possible by the 
liand-htmnier and drill method. 



QUICK-ACTION DRILL 
£ for BRICKWORK 

tool for drilling hplfs in brick, x y 
stone or cement, mhieli faithfully the stat 
reproduces the hand-hammer anti ^rrU 
effect at a Vpced W at lea it \ight 
strokes ever4 time the crank \ipakes 
one complete thfu, has been placed on 
the market. The macKiite, Which is so 
devised that a m&xiiJujm speed of 30 



PRESSURE GAUGES OF BIG 
FLOATING DOCK 

A striking fe&ftire of the monster, 
icw floating detek of the British navy, 
tationed girSheerness dockyard, is the 
valve shown in the accompany- 

ing £1 titration, The 80 watertight 
compartments oHhe dodc are grouped 
in sections, ifith separate sets of 



1 



Wives. so tha^ each may be Hooded or 
^emptied irklcgendcntly. The valve 
v\ house isf.pl iced at the forward end of 



wall and from it are con- 



pneumatic recording device which reg- 
isters the exact speed. At this precise 
moment the shutter of n camera inside 
the pressure-gauge box is automati- 
cally worked so as to take a photo- 
graph of the row of gauges with their 
scale. The device is being thoroughly 
tested in order to secure information 
of the greatest value to both builders 
and operators of aeroplanes. 



blows per revolution may be struck, 
if desired, can be operated in any posi- 
tion ; does not crack the surface of the 



Mew Type of Drilling Machine 
for Rriok work 
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trolled alt the valves and pumping 
equipments for the various compart- 
ments. By means of the numerous 
* pressure gauges the height of the water 
in all compartments is determined. 



( ^Wo-PASSENGER SINGLE- 
* SEAT MOTORCYCLE 




The bucket seat has taken the place 
of the saddle on several European 
makes of motorcycles, hut it apparently 

Motorcycle with 
a Bucket Seat 
for Two 
Person e 



^ remained fc*r tTyrrang American motor- 
\ cycle cn tbusiSAt to construct a machine 
having a seat this type sufficiently 
large to accommodate two persons. 
The center ofgrftvitjNpf the machine is 
low, and the %ugine is mounted trans- 
f \ ve^elv, whictfSg said to’greatly facili- 
tatc co‘f ling, well as making a more 
even bstribution of weight. Tile b-hp. 
motor Is starWt lw\ranklng # and the 
dt[iveSs thrr^gh'a'bev^l-gear counter- 
's^ and th fence by chain to the rear 

sybrel. Tf^ setft is 30 in, wide, 

r^v v i 

HOTEL -iDIStLAY ROOMS HAVE 
DISAPPEARING BEDS 



One of the Denver commercial hotels 
has many of its sample rooms so ar- 
ranged that all evidence oi the rooms 
being slept in can be removed during 
the display hours. Many of them have 
bed alcoves into which the dresser, 
chairs, etc., may be moved , while a 
number of others have disappearing 
beds. There are also 12 large display 
rooms which, by the drawing together 
of folding doors, form combination dis- 
play and bedrooms, 

j*ri . f t 






HOW SEALS CUT STEPS 

IN ICE CAKES . j 

10 I 

How seals cut steps in the perpen- 
dicular sides of ice cakes in order to 
rise from the water for the purpose of 
breathing was recorded by members of 
Captain Scott's antarctic expedition 
with the aid of a moving-picture ma- 
chine, It was discovered that the seals, 
which formerly were supposed to leave 
the water by leaping, actually cut steps 
in the slippery surface with the great 
canine or eye teeth. As soon as the 
teeth are placed in position, the head is 
moved rapidly from side to side until 
the ice has been cut away sufficiently 
to afford a footing for the front flippers 
of the animal. Each step lias to be 
laboriously cut after this fashion until 
the body is far enough out of the water 
to be thrust up the rest of the way by 
a kick of the hind flippers. 



FIELD TELEPHONE OF THE 
MEXICAN ARMY 



i nn, / 



lti chasing, or being chased by, ribels 
through the lonely, cactus-covered 
hills of Mexico, the federal army 
makes constant use of the held tele- 




Mexican Army Officer Usine u Field Telephone 

phone. In the illustration, an officer 
is shown setting up a held instrument, 
grounding the wire by means of a 
bayonet. 



£11 
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Gif I Student of Philadelphia College of Pharmacy Cro&bing A Stream on ti Two- Rope Bridge, 

a* an Extrcf&e for the Neryes 

GIRLS CROSS RIVER ON TWO -ROPE BRIDGE 



Exercises for the nerves as well as 
for the muscles of the body play a 
prominent part in the program ar- 
ranged for both the men and women 
students of the Philadelphia College of 
Pharmacy by the physical director of 
the institution. iV 

Saturday "hikes ' 1 are especially ar- 
ranged to find places suitable for 
nerve-gymnastic stunts,” or, to ex- 
press it more dearly, for gymnastic 



feats of a sufficiently daring nature to 
require steady nerves. Such a “stunt” 
is shown in the accompanying illustra- 
tion. Two ropes were strung across a 
small river that winds its way through 
the neighborhood of Norwood, and 
the students of the nerve-gymnastic 
class, men and women alike, were or- 
dered across several times. The il lus- 
tration shows one of the girl students 
making the passage. 




PRACTICAL DEMONSTRATION 
OF AUTO MUD SLINGING 

Throughout the civilized world there 
has recently been an uproar over the 
mud- splashing proclivities of automo- 
biles driven at high speed over wet 
streets or roads. The owner s of autos 
generally pay little heed to the com- 
plaints that are made, as they arc not 
in a position to see and, consequently, 
are apt to disbelieve the statements < if 
bystanders. In California an irate and 
mu d-he spattered pedestrian recently 
made a picture of an automobile going 




Photograph Meu 1 c 3 n California Showing How atl 
Automobile Splashes Mud and Water 
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carrier pigeons as 
hers lias constructed 
orse-drawu vehicle for the 
conveyance o f 
the pigeons and 
all the necessary 
paraphernalia of 
p h o t o g r a - 
phv. The box 
at the top of the 
collapsi- 
ble standard is a 
pigeon loft The 
little house 
erected on the 
rear of the 
wagon is a dark 
room. 

In using pig- 
eons as photog- 
raphers, the 
camera i s at- 
tached to the bird so that it points 
downward when the bird dies, and the 
shutter is worked automatically by a 
timed mechanism. 



through a small stream of water, which 
accurately shows just what the splash 
of an automobile wheel is. The front 
of the car is almost obscured by the 
mass of spray and muddy water thrown 
up by the wheels. 



TO SAVE ANCIENT ENGLISH, 
BRIDGE OF RIVER DEE ^ 



The foundations of the ancient Dee 
bridge, crossing the river of that name 
at Chester, were found to lie in an un- 
satisfactory condition recently anti 
measures are to be taken to preserve 
the structure. The old bridge dates 
from 12H(1 and is one of the oldest still 
in use in England, In preserving the 
bridge, the loose material between the 
stones is to be removed, the cracks are 
to be filled up with cement, and an in- 
vert of blue brick in cement. 9 in, thick, 
is recommended throughout. 



THE UNITED STATES ARMY'S 
"FLYING BOAT” 

The "flying boat,’ constructed for 
the L r . S. army by Glenn Curtiss, com- 
pleted its official tests successfully. The 
climbing test, requiring a climb of 150 
It. per minute, was accomplished when 
the machine rose to a height of 1,200 
ft. in minutes. The average speed 
in a two-hours’ test was 51 miles an 
hour, carrying a total weight of 900 lb. 
This machine is of the latest "dying- 
boat' type, and has several features 
particularly designed for military re- 
quirements. The engine is fitted with 
a starting device by means of which it 
may be started again while the machine 
is in the water. The boat portion of 
the machine lias a peculiar shape. 




Front View of the Flying Boat Constructed for the Army, Taken at Time of Test by Army Officer® 
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Motor C ;j r Built Li lie a Hat (road Parlor Car 
a aid Used for Touring 



Interior of Car Finished with Solid Mahogany 
find Draperies of Green Bilk and Plush 



CAR FOR 

rlULW* 



LUXURIOUS MOTOR 

TOURING. ^ 
rratCJ 

A moto r-car truck , upon which is 
mounted a body whose interior 
arrangement is similar to that of a 
railroad car for private use T has been 



constructed by a large manufacturer 
of automobiles. The body of the 
vehicle, which was built for the accom- 
modation of those who desire the acme 
of luxury when touring by automobile, 
is £"> ft. long, (i 1 ^ ft. wide, and over 
P ft, high. The car contains a state- 
room for the driver; a ladies' stale- 
rot nil, with sleeping room for live, anti 
a men’s stateroom, with space for four. 
The men’s compartment is also used 
as the dining and smoking room, and 
is provided with two extension tables 
and a folding desk. In the rear is the 
''kitchenette/’ with every convenience 
and device necessary for both storing 
food and preparing elaborate meals. 

Each compartment is connected with 
the driver's quarters by telephone, and 
there are also a number of elec- 
tric call bells. The interior of the car 
is finished in solid mahogany with 
draperies oi silk and plush trimmed 
with gold lace, and the floor is covered 
with a green carpet to match the fit- 
tings. The Lighting system consists 



of six tights on the front of the car, tun 
electric, two gas, and two oil; and 
the rear has a rod tail light, an elec- 
tric dome, and two rail wav-signal 
lights. Under the body are five lockers 
containing planks to strengthen weak 



bridges and a complete camping outfit 
of awnings, ropes and pickets for 
emergency cases. The car will carry 
Tl people on short trips, and for long 
journeys there are ample accommo- 
dations for II, including the driver 
and cook. 



GROWING THREE OAKS FOR 
TOWN SYMBOL 

The three trees shown in the accom- 
panying picture represent a long-con- 
tinued effort on the part of a Michigan 
town, T h ree 
Oaks, to perpet- 
uate a symbol of 
its name. 

Three Oaks 
originally was 
named for three 
oak trees which 
stood oil the land 
now occupied by 
the town, but all 
three rotted 
away to the root, 
and since then 
the townspeople 
have been anx- 
ious to replace 
them with three 
young and vig- 
orous trees. Sev- 
eral attempts re- 
sulted in failure, but now three healthy 
voting oaks stand in the pretty little 
park of the town, and give promise of 
long serving as a memorial of the fact. 





m 



liiu gun of Battery Kinzic, with a company of coast artillery assembled about it, The battery, which waa completed a few months ago, is Una mast modern 
on the Pacific toast, and its located on a tuftldy point jutting out from Fori Worden, on Fuget Sunjid, overlooking the *tr&it of Juan dp F«ca T tile International 
waterway between the United States and British Columbia, A ship within seven miles of the entrance to Puget Sound would be within the fringe of the- buttery. 
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Cu^jriKhti'd by Tort u Studio 

Firing one dL the greet guns ut Fort Warden »il Putfe-t Sound, The KiitiS are of the 12-trt. disappearing tjrpe, 
welch 52 tons and fire r r O^eC U 1 eS weighing l ,064 !b~. which, with a full service charge, cost $600 each. 



STRUGGLING TO FEED THE VORACIOUS OIL ENGINE 

By J. C. MILLER. M, E. 



No sooner had American manufac- 
turers ceased reading - of the remark- 
able progress made abroad in power 
production by crude-oil engines, than 
notice came to them that contracts for 
fuel oil would not be renewed. 
Scarcely had the shipowners learned 
of the most successful voyages of the 
new oil-engined coasting ships, when 
the demands of gasoline engines for 
oil took from them the necessary fuel* 
Then a rush took place for new con- 
tracts with producers not in the old 
combination, and sooner or later they, 
too, will awake to the greater possibil- 
ities of tli ci r product* when refined. 
Then fuel oil, as such* will be of the 
past. 

Many a consumer, not well posted, 
will place the blame for this shortage 
on the great oil-controlling combina- 
tion, but really the working of the still 
older controlling combination of supply 
and demand may be seen again. De- 



mand is close to supply, and with the 
growing demand for gasoline, prices 
for refined products are at the highest 
level yet attained. This new demand 
for a higher-class product has likewise 
cut off the supply of raw material from 
other users, that the costlier product 
may be supplied. 

To the motor vehicle we must look 
as the greatest consumer of the high- 
class product, gasoline. There were 
in the United States in September, 
1912, 990,000 gasoline vehicles. A low 
average tor miles traveled per gallon 
would be 15, and for a year 4,500 miles 
would be a low mileage. We must, 
therefore, provide 6 bbl + of fuel for 
each machine, or about 0,000.000 bbl. 
of the refined product per year, and 
this is far beyond any demand even 
dreamed of a few short years ago* 
Something must be done and this some- 
thing* has been started with the results 
above stated. The situation is evert 
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worse abroad than in America, for 
gasoline there, after rapid rises, is sell- 
ing for 37.5 cents a gallon and the 
quality is growing poorer. 

No oil is produced in England and 
a Royal Commission is now consider- 
ing its use for the navy. Private par- 
ties are building storage tanks for sea- 
going vessels' fuel, and it appears as 
ii every agency were making a com- 
bined attack on crude oil. 

In the refining of crude oil, each gal- 
lon will produce about 12 per cent of 
gasoline above ,74 specific gravity. 
This percentage varies with different 
oils, but the amount given is a fair 
average, with California oil producing 
very much less and Illinois oil produc- 
ing more. The world’s total produc- 
tion of crude oil in 1910 was 327,000,000 
bbl. and of this the United States pro- 
duced 2011.000,000 bbl. The railroads 
of the country in 1000 used 2 -LOO 0,000 
bbl, of fuel oil, which was an increase 
of 23 per cent over the consumption in 
the preceding year. Twelve million 
gallons of gasoline were refined from 
crude oil in 1000 and 4.250,000 bhl, of 
oil were exported the same year. 

Thus it can be seen that to this coun- 
try the nations of the world must look 
for their petroleum supply, and heavy 
foreign demands have already been 
made. On the Pacific coast the old 
steam vessels of the British Columbia 
lines have been changed to oil burners J 
and the new boats are being built for 
oik Some sections of the interior 
western Canadian railroads are now 
burning California oil in their locomo- 
tives in place of coal, which is too 
costly for this use because of heavy 
transportation charges. To anyone 
who requires liquid fuel for some use 
or other the situation is truly one of 
concern. The oil supply from eastern 
fields is decreasing. The great oil 
companies of the country have devised 
new methods for conserving and pro- 
ducing larger amounts of the more 
strongly demanded grades, and it may 
be taken as a settled fact that never 
again will gasoline sell at prices form- 
erly prevailing. Crude-oil burners will 
never again be operated at the lower 



prices of bygone days. Producer gas, 
coke-oven gas and the by-products of 
the coke process will enter the market 
as fuels and drive oil before them be- 
cause of their cheapness. The petro- 
leum products of the days to come will 
become more valuable than ever. 

The wonderful strides of the new 
fuel, benzol, are attracting general at- 
tention now in Europe* because of this 
oil situation. Benzol has been known 
lor years as a laboratory chemical, 
much used in the arts as a solvent, but 
never looked upon seriously as a fuel,, 
for .sufficient demand has never existed 
to induce coke manufacturers to install 
plants* that the liquid might be pro- 
duced cheaply. 

Benzol is obtained in the manufac- 
ture of coke by the so-called Sol v ay 
process and is but one of the many by- 
products that make this process profit- 
able. I u years, not long past, a trav- 
eler through Pennsylvania could look 
out and see the many beehive coke 
ovens sending out tlubr smoke and 
gases into the air, and from these 
waste gases* which are saved in the 
more modern process* benzol is con- 
densed. The product was discovered 
or isolated in 1845 and for years 
experiments were made to find meth- 
ods of condensing it. In later years, 
this gas is absorbed by liquids which, 
after successive distillations, yield ben- 
zol as a fluid, having a peculiar smell, 
slightly stronger than that of gasoline. 

In a recent test of benzol in a com- 
mercial motor car on the noted Brook- 
lands track an increase in mileage of 
per cent per gallon over ordinary 
gasoline was secured, with no adjust- 
ments to the carburetor. One fuel 
was alternated with the other, and 
while gasoline carried the car 19.4G 
miles per gallon* the new fuel* under 
exactly similar conditions* showed 
24.38 miles per gallon. Thirty-live 
miles per hour was attained by the car 
with gasoline, while 55 was reached 
with benzol. Strange to say* all the 
output of the one big English plant 
which is distilling the new fuel is con- 
tracted for by foreigners. 

Germany has taken great interest in 
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Automobile Racing on Sdup-Eftnwl Traek Which has a Diameter of Only Feet 



the new fuel and Prince llenry of 
Prussia is pushing its manufacture. 
The Herman government has just 
ordered a benzol plant to be erected cm 
government property, which will use 
government coal and be capable of 
producing no less titan 6,000,000 gat, 
of benzol per year. 

Tin gland will need 40,000*000 to 
00.000, 0U0 gal, yearly , and a> it has the 
coal fields necessary and is now pro- 
ducing the coke, it is lair to assume 
this waste product will he recovered 
and replace the petrol, otherwise gaso- 
line, now wholly imported. 

In the United States the rising price 
of gasoline is also stimulating* the 
cuke plants to new endeavor ah mg the 
line of benzol production. \ 

FIFTY-FIVE MILES AN HOUR 
ON SOUP-BOWL TRACK 

An automobile speeding at 55 miles 
an hour around a soup-bow 3 track hav- 
ing a diameter of only TO ft., and a 
slant of 75 deg., is a sight watched 
daily at a Resort near Los Angeles. The 

\j t/VWt Kr 



car is taken to the door in a specially 
designed elevator, two or three turns 
are made on the level, and the ascent 
begins as soon as a sufficient speed has 
been attained. 



ARTISTIC PICTURE MADE OF 
PAPER 

A picture, which was made almost 
entirely of paper and may be used to 
decorate the wall of a store, or house, 
is shown in the illustration. The beau- 
tiful effect was produced by using 




'This Picture was Made Afrnost entirely of Crepe Paper 
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crepe paper, in brick design, for the 
wall, and white jewelers' cotton gave 
the appearance of snow upon the cop- 
ing of the building and upon the trees. 
The sky is represented by gray crepe 
paper; orange-red tissue covers the 
sun, whiter the icirles are white crepe, 
U / 



POSTAGE-STAMP VENDING 

MACHINE ADOPTED 



A n v ent i re 1 y n e w p o s t age- s tam p 
vending iSmlc hi>l to which lias been 
a < lop t e d by\FHt: govern m e n t , will, in 




Postage- Sttf m p Vending 'Machine Adopted by the 
Government 



course of time, supplant hundreds of 
employes and close the retail stamp 
windows in many of the larger post- 
offices of the country, One or more 



cut as shown and fastened to real 
grapevines. An outline of the picture 
was first sketched in pencil on a large 
sheet of paper, and each color of tis- 
sue or crepe desired was cut out and 
pasted in its proper place upon the 
pencil sketch. 



wholesale windows will be maintained 
for those who purchase stamps in 
quantities, or who use the less common 
denominations. This machine will 
also find a place in the substations, 
and possibly in the big department 
stores. There are no levers or knobs 
to be worked by the public, the mech- 
anism of the machine, which sells one 
and twu-cent stamps, being operated 
by a trigger, pulled when the pennies 
are dropped in the slots* 



■l 
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NEW YORK'S SKYSCRAPER 
APARTMENT HOUSES 

N- 



bv 

fol- S 



greater^ 



Sew York apartment houses, 
lowing the example set by office build- \ 
ings, are steadily growing to 
height* the latest skyscraper 
class having I? stories. Apartments 
in New York cannot be built taller 
than 1 Vi times the width of the thor- 
oughfare they face. Park avenue, on 
which the apartment house in question 
stands is 140 ft* wide, including the 
parking place in the center over the 
railroad cut. It is the widest thor- 
oughfare in the city, and thus this 
apartment, 21b ft. in height, is the tall- 
est that may be erected at present. 

Among the features of this sky- 
scraper apartment house is a separate 
hall in each apartment for the servants, 
so that they may go from one end of 
the apartment to the other without see- 
ing, or being seen by, persons in the 
entertaining or living rooms* 



CIThe coal lands of Cambria County, 
Pa., are in such demand that the coal 
rights tinder graveyards are being sold 
uff. One cemetery in the southern 
part of the county is said to cover a 
bed of coal that extends 500 ft, down. 

T aaaJL 
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ENORMOUS POWER FROM 
WATER MAINS 

The city of Sait Franc Leo is plan- 
n i ji to have fur sale within n few 
years for lighting and manufacturing 
purposes electric power t<> the amount 
of 157.000 hp., all developed as a side 
issue in ci n meet inn with its proposed 
Retell Ifctcliy Valley water supply. 
( umplclc plaits n r the immediate and 
final building of the great system have 
been hied with the government, as tYd 
era! pennies ion vs ill be needed. 

In many particulars the plans call 
for *ome great engineering feats such 
as damming of the f letch Hctchy \ al- 
ley to till it to a depth of 5 70 ft. , and 
the const ruction of an aqueduct tun- 
nel, 12 miles lung. This part of the m 
tern will not be built for s^me years, 

The power plans, which also cannot 
be attempted al first, call for 
three power plants, (hie 
will be 1 3 3 miles fr • >in 
the city, where the 
aqueduct wilt 
permit a fall 
of 1.S5U 
ft., water 



tu the amount of 400,000,000 gab a 
day falling through. This will give 
TUjOOU hp, every hour of the day. 

Nineteen miles farther along the 
aqueduct and away from the city, the 
same amount of water is available, and 
the net drop will be 1,355 ft., which 
will give 75,000 
hp. T li e third 
plant will he at 
the tunnel front 
Retell Hetehy. 



Bigger than, any battleship now in the United Stales service is the 
" Rlvadavia , 11 which is nearing 1 completion al Quincy, Mass, The armament is 
and the dreadnought will soon be ready for her trial trip. 



Argentine - battleship 
now being ins 
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BUILDS CHIMNEY WITH 
WAGON WHEEL 

The wagon wheel appearing at the 
top of the illustration of a concrete 
chimney recently erected in Traverse 
City, Mich*, was used to keep the 
steel framework of 
the chimney in place I 
while the cement was 
being applied. The 
wheel was raised to 
its position by means 
of a vertical shaft be- 
ing passed through a 
section of pipe in the 
hub. Clamps and guy 
wires, attached to 
hooked bolts in the 
rim of the wheel, held 
the shaft and wheel 
securely m position. 

The hooked bolts also 
served as retainers for 
the vertical steel ribs, 
while a plank, fast- 
ened across the wheel, 
acted as a support for 
the hoist by which the 
concrete was elevated 
to the workmen* 



SAVED FROM 
w DEATH BY A 
v? MATCH 

ij* To be saved from 
death by lighting a 
match just as they 
were on the verge of 
drowning in the Eng- 
lish Channel was the 
thrilling experience 
that recently befell 
two aeronauts of the 
Royal Aero Club of 
London. The two 
men almost lost their 
lives while making an 
across the channel in 
which, at a height of 





Wag&b Wheel He S ding the Steel Ribs of 
Chimney in Position 



attempt to fly 
their balloon, 
about 4,000 ft, 

suddenly encountered a heavy rain and through the 
began to sink. The horrified pas- helpless in a 



at their command, but the balloon con- 
tinued to descend in spite of all their 
efforts to make it rise. Down, down, 
it sank, while those on board shouted 
with might and main, until it was 
about 50 ft. above the deep water of 
the channel. Still the frightened bal- 
loonists continued to 
shout, but they failed 
to attract the atten- 
tion of anyone aboard 
the passing vessels. 
The helpless aero- 
nauts were now with- 
in a few feet of the 
water and, just as 
they were about to 
resign themselves to 
their fate, they saw a 
light several hundred 
yards distant, which, 
as they learned later, 
came from the boat of 
some fishermen who 
were setting their 
nets for the night. 
The b a 1 1 o oni sts 
shouted again and 
again, but could not 
make the fishermen 
hear their erics. The 
basket of the balloon 
finally touched the 
water and. at this 
critical moment, one 
of the men discovered 
three dry matches in 
his pocket. One of 
these was struck and 
it went out instantly* 
The second one did 
likewise. The remain- 
ing one was struck 
a n d, fortunately, its 
tiny flame was seen 
by the fishermen who, 
thinking that it was 
a boating party in dis- 
to them to row their 
To their utter aslon- 



sengers threw out every ounce of bal- 
last on board and used all other means 



tress, shouted 
boat alongside, 
ishment they heard the aeronauts shout 
darkness that they were 
balloon. Hurriedly cut- 
their net the fishermen 
all haste to the disabled 



ting away 
rowed with 



0 






balloon, which was fast settling in the 
water. After the balloon was ripped 
open to allow the gas to escape, the 
two exhausted men were lifted into the 1 
boat and taken ashore. 



CASH REGISTER MOUNTED ON 
REAR OF AUTOMOBILE 

Au to mi biles with a large cash regis- 
ter mounted on the back of each, p 
tec let j h\ a trunklike b"x when not on 



RENTING CARBURETORS A 

NEW BUSINESS i g ^ 3 



Renting carburetors for automo- 
biles, instead of selling them outright, 
is the rather unusual business of a com- 
pany in New York City. The monthly 
rental lee originally charged was equal 
to 50 per cent of the quantity of gaso- 
line saved by using the company's de- 
vice, and the minimum fee ranged from 
$25 up to $100 per month, according 
to the size required, but the fees have 
since been made arbitrary, 



FATAL HEAD-ON COLLISION AT 
INDIANAPOLIS 3 

Eleven persons in the two passenger 
coaches and the engineer and fireman 
of the passenger locomotive were killed 
in this head-on collision at Indianapolis 
recently. The collision was due to the 
fact that a switch was left open when 
the freight train drew onto the siding 
to let the passenger train pass. When 
the photograph here reproduced was 
taken, the bodies of the engineer and 
fireman were still pinned in between 
the cab and tender. Four clerks in the 
mail car were injured, but not seri- 
ously. 



.id 



Cash Recites - Mounted cm Motor Car, lor 
Demonstration Purposes 



display, have been furnished to a 
her of salesmen of one of the large 
cash-register manufacturers. With 
this equipment, the salesman can drive 
up in front of a store and show the pro- 
prietor the working of the largest cash 
register made. 



ft Tn drop-forge plants there is usually 
a large surplus of exhaust steam from 
the hammers. An Ohio plant converts 
i this waste steam into eleEfnCtrl oovver. 
.U’UAci LLa. j-c.cu- LL 



A C lH&icn in Which the Engineer And Fireman 






C+L i 






Locomotive and 11 Other Persons were Killed 











THE LANTERN CEREMONY OF 
BRYN MAWR COLLEGE 

One of the famous student ceremo- 
nies of Bryn Mawr College is Lantern 
Night. On that night the freshmen, 
dressed in white and wearing their 
black caps and gowns for the first time 
in public, march noiselessly into the 
cloister and stand in a wide half circle 
against the buttresses of the library. 
Then the sophomores, cadi carrying a 



A BIRTHDAY CAKE FOR 
A CITY 



Sati Jose. Cal held a public birth- 
day celebration recently, the event be- 
ing the 135th anniversary of the 
city, and the most interesting 
feature of the celebration was 
a birthday cake 4 ft. high and 
12 ft. in circumference It wa> 
surmounted by a candied rep- 
lica of the San Jose electric 
tower, was decorated with 
cap dies, and weighed rjuu lb. 



WATER - PIPE 
LEAKS FOUND 
WITH BLUE 
SOLUTION 

That an ordinary 
blue coloring so 
lution can be used 
for discovering 
leaks in wooden 
water pipes was 
recently demon- 
strated by an en- 
gineer who made 
an examination of The Birthday Cake of San 



lantern, march in to the strains of an 
old Greek song, and present the lan- 
terns to the freshmen- The lanterns 
chosen for the ceremony, always ar- 
tistic in design, are of different pattern 
each scar. Each freshman retains the 
lantern she receives as a valued keep- 
sake, but there is always an extra one 
for the college, and the number of 
these has grown to such an extent that 
a department has been reserved in the 
trophy hall for their display, * 

__ - uvtLG 

the Targe ftvood-stave pipe through 
which water is brought to Quincy. 11^ - 
from the Mississippi River. By pour- 
ing one gallon of a dark blue solution 
into the intake end of the pipe and 
noting the time of its reappear- 
ance at the other end of the 
pipe it was found that the solu- 
tion required 37 minutes to 
make the passage while the 
sen ice pump was operating at 
a speed sufficient to have drawn 
the solution through in about 
V minutes under ordinary cir- 
cumstances* As this result 
clearly indicated 
t h a t something 
was wrong with 
the pipe, a diver 
was sent down to 
make a thorough 
examination. It 
was ascertained 
that the pipe had 
a number of large 
holes. After these 
had been tightly 
closed by means 
of boiler plate, 
Joae's 13Sth Aanivers&Ty rolled tO the OUt- 
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side diameter of the pipe. and clamped 
into position with large screws, the 
pipe was again tested with the blue 
solution, which appeared at the dis- 
charging end i if the pipe in just 1 1 
minutes after it was poured in at the 
intake end. 



TROPHY FOR LONG FLIGHT 
AWARDED 

The Pommery trophy, which, to- 
gether with a money prize of $l,.>0rt T 
\ s awarded twice a year to the airman 
who during the previous six months 
has made the longest Sight with only 
a limited number of stops for fuel, 
was last won by M, Dau court for his 
night, on < >ct. n, 1 d VL from Valenci- 
ennes, in northern France, to Biarritz, 
on the Bay of Biscay, near the Spanish 
border, a distance, as the crow flies, 
of 528 miles. The trophy must be de- 




Commcry Trophy far Lonji ■ Oi stance Flight. the 
Figures, by Mils El and at, Depicting a 
GfOup Watching an Aeroplane 

fended by the winner for two more 
periods, but can urn he won away from 
him unless some one surpasses the dis- 
tance flown by him. 



LIVE DOG AS PART 
, yb OF A MUFF 

Wearing a real live dog as part of 



a muff is a fad which may gain con- 
siderable headway among ultra-fash- 




ionable women in this country. An 
interesting combination is shown in 
the accompanying illustration. flic 
spitz puppy seems perfectly at home 
in his little pocket in the rear of the 
big gray-wolf muff, from which he 
gazes at the passers-by and into the 
shop windows with his mistress. There 
is room for the puppy to cuddle down 
in the pocket it" the weather is cold. 



NEW SOUNDING BOARD FOR 
CHAMP CLARK ^ tj 7 

A new sounding board of heavy oak 
has been constructed and placed on 
Champ Clark*s desk in the House of 
Representatives to withstand the 
powerful blows of the Speaker s gavel 
which completely ruined the old board 
during the last session* 
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AEROPLANE PHOTOGRAPH OF 
^ AEROPLANE PLANT 

*\K 



A bird’s-eye view of the Filler aero- 
plane plant, Germany, as photographed 
from one of the Killer aeroplanes, is 



COURT DECIDES 

IS NOT PART OF 

That a ditch is l not 



? 



DITCH 



[i tee 



but a separate ] 
has been decided by a 
in % 



no an a ihd; 
owner by Ja 
company. 



A View of A M Opiatic Plant, Obtained from an Aeroplane 



shown in the accompanying illustra- 
tion, L"pon the lawn at the front of 
the main building are flower groups 
arranged in the form of a Gnome 
motor with propeller attached, ! he 
factory building and hangars are of 
considerable size. 



payment 

e 

sura nee 
auto- 

mobile in question ran 
into a ditch and was 
\j am aged, and a jur 
a w a r d e d the fu 
amount asked, $?(io 
The insurance 
pan y', then "alt 
to have this verdict set 
aside, claiming that 
the accident policy did 
uotNcotSq; damage to 
the 'car through collis- 
ion, with any part of 
the road, and alleging 
thdtl^ke ditch was a 
part of^ the road* The 
judge denied the mo- 
ving his Opinion, cited 
aS authority for his 
although it 



turn, and, m 
three diction 
decision that 
alongside a r>ad H is not part thereof 



LONG COAL TRAINS DUE TO 
SCARCITY OF TRAINMEN 



It has been said that the great length 
of the coal trains in the Pennsylvania 
fields is due not to a desire to break- 
records, but to lack of trainmen. A 
train of 133 empty coal cars was re- 
cently moved from the Perth Amboy 
docks to the yards at Mahoning, Pa., 
for distribution to the mines. This, 
train was 7,000 ft, long, and was drawn! 
by two locomotives, a third pushing. 



CA balloon, I GO ft. in length, with a 
capacity for nine persons and made 
like the “Parseval,” the German mili- 
tary dirigible, is being built in Austria 
for an amateur aeronaut of St, Louis* 



KEEPING TAB ON BIRDS BY 
/C LEG BANDS 

Putting aluminum bands upon the 
legs nf birds and stamping each baud 
with a number which is recorded in 
a book for the purpose of identifica- 
tion in case any of the birds are 
caught , is a plan in use by an English 
association that lias been studying the 
migratory routes of birds for some 
time. Last year a total number of 
1 1 *400 birds were registered in this 
manner in England, while in America 
where the system has but recently been 
introduced, only 2,300 bands have been 
used. Although the plan has not been 
productive of any specially important 
results thus far, it has disclosed the 
fact that certain birds will reappear at 
places where they have not been for 
years, 



cml 
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FLOATING ISLANDS IN THE 
GATUN LAKE 

Floating islands of large size liave 
been formed in the Gat tin Lake at 
Panama, as the great artificial lake lias 
filled up behind the Gatun dam, and 
while the development is only tempo^ 
rarv , some of the islands arc a minor 
nuisance at present, Freshets along 
the Chagres River, which is filling the 
lake, brought the lake level up to al- 
most 60 ft by the middle of Decem- 
ber, and the rising water brought to 
the surface quantities of vegetation 
which carried with them some earth, 
so that much of the vegetation con- 
tinued to grow and mat together, A 
few of the islands arc firm enough to 
hold the weight of a person. 



PLAYHOUSE FURNISHED BY 
L j ^ KINDERGARTEN PUPILS 

^ This playhouse, used by the children 
of a kindergarten, was constructed by V 
the pupils of a vocational school, and 
the furniture for it was likewise sawed 



WHY PEOPLE KNOCK 

ON WOOD , j ; 

The habit that people have of knock- 
ing on wood, such as a table nr chair, 
was inherited from pagan ancestors, 
who believed that little gray gnomes 
lived in the earth, and, when they 
wandered through forests long ago, 
gently tapped on the bark of the trees 
for the good wishes of the fairies to 
protect them from the malice of the 
gnomes. The rustling of the leaves or 
the swaying of the branches was re- 
garded as an answer promising pro- 
tection. 



Tbig Playhouse was Furnished and Decorated; by 

Kindergarten Children l ~*> ^ , 

out by them. The kindergarten chil- ^ 
dren themselves, however, put the fur- 
niture together, decorated the interior, 
and fitted it with all the appliances 
the home, such, for instance, as a bed 
with stenciled linen, a stove, cupboard 
with dishes, and even an imitation tele- 
phone, 



r LLING ICE OF GREAT 
GLACIER 

One of the most famous glaciers 
of Switzerland, that of Saleinez, is 
being blown up and sold to residents 
of distant towns since the opening 
of the great St. Bernard railroad 
has provided a means for its dis- 



Floating Island, of flatted Vegetation in the Gatusi Lake Carried by Winds to the 
Shore and Hem mi ns in a Motorboat 
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tribution at a profit. The great mass 
of ice is blasted with dynamite and the 
blocks arc shot down an inclined pas- 
sageway, almost a mile and a half long, 
to the bottom id the valley where the 
ice is loaded upon railroad cars. 




A sanitary container 
bn sliced bread, auto- 
matically- operated, de- 
signed for tables and 
counters in restau- 
rants, is here shown. 

The box or case 



has glass waits 



in a nick el plated 
frame. When a 
button at one 
corner is pressed 
by the diner the 
lid Hies u p and a 
slice of bread is 
presented. When 
the slice is re- 
moved the lid 
automatically drops and is locked un- 
til the button is pressed again. 'Hie 
box is constructed to hold about a 
dozen slices of bread, which it keeps 
fresh and moist. The standard upon 
which the bread is placed rises a dis- 
tance corresponding to the average 
thickness of the slices every time the 
lid is raised* 







THE NEARLY 

GATUN LOCKS 



AUTOMATIC SANITARY BREAD 
BOX FOR RESTAURANTS^*^ 



COMPLETED . 

iJ 

This general view of the Gatun 
locks, with the north end of the locks 
til the foreground, shows fairly well 
how they will look when completed. 
The water is held from entering the 
locks by cofferdams erected across the 
entrance and exit 



REQUIREMENTS FOR HYDRO- 
AEROPLANES AT MONACO** 

l ine international motorboat races tit 
Monaco this year will include hydro- 
aeroplane events for the first time. 
The tests required of this type of craft 
before they may enter are rather severe. 
The motor must he started from the 
pilot s seat, a run oil the water for 300 
ft. must follow, then the craft must rise 
to a height of about 1,000 ft., returning 
to the water within an interval of a half 
hour. The last 3“>n ft. of the return to 
the water must he a "vol-plaue/’ the 
motor being stopped, not throttled 
down, and then the machine must he 
hauled from the water by means of a 
crane or tackle from a boom. 






(Fit has been estimated that the grand 
total of business that will be transacted 
in the automobile industry and its 
allied accessory industries in the 
United States will be, in 1913, nearly 
one billion dollars. 
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NO MONOPOLY IN COLOR 
FOR TAXICABS r> y ^ 

In rendering a decision in the fight 
of a taxicab company of New York to 
restrain other taxi cal) owners 
fn rn painting their machine 
yellow, a color which 
this particular o 'in- 
to 



pany claimed 
have m a d e 
distinctive in 
taxicab deco- 
ration, t li e 
court declined 
to draw a 
c oli ' r line. The 
decGhut stated 
that it is too 
\x e 1 1 settled 
t- require ex- 
tended discussion 



a 



MANEUVERING THE SWISS 
ARM ^ 

The expanse of crusted snow is 
pass near St, Gotha rd, Switzer- 
land, and the 
figures 



Xlg. 



that no one may monopolize a particu- 
lar color. The only cases in which the 
courts have recognized the exclusive 
right to a color are those in which the 
particular color is employed in com- 
bination with other characteristics, 
which, taken together, present a new 
and distinctive feature from that used 
by others engaged in a like business. 



Swiss Troops 
Marching over 
Mountain Pass 

sagging across it are fortilicatioil 
troops of the Swiss army in march" 
ing maneuvers* 

Although the population of Swit- 
zerland is not mure than about three 
and a half million, that country is 
credited with an army, on a peace 
footing, of 208,mju men, which is 
n early three times a- large as the 
standing army of the United States, 



JOSEF HOFMANN INVENTS 
AUTOMOBILE SPRINGS 

Air cushions to take the place of 
springs mi automobiles, invented by 
Josef Hofmann, the famous pianist, are 
now being manufactured. Four brass 






mm* 



rim 



*1 






Y'»» 



CA New York man has built a motion- 
picture theater in his country home 
near Stamford, Conn, The theater, 
extending from the basement to the 
second floor, is 35 ft, long bv 20 ft. 
wide. The dining room on the first 
floor is carried a few feet over the the- 
ater floor in the form of a theater box 
so that his guests may view the pic- 
tures while they dine. 



cylinders for compressed air rest on 
idle axles under the four corners of the 
automobile body, taking the place of 
the usual steel springs. It is claimed 
that these cylinders, by means of pis- 
tons and soft-leather diaphragms, 
greatly reduce the swaying and jolt- 
ing. It is likewise claimed that the in- 
vention is adaptable to all kinds of 
roads, regardless of the speed or 
weight of the machine. 
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BATTERY FOR LAMPS WpRKS 
IN CAKE OF ICE^d 



A battery for two siiialN^electrie 
lamps, performing its I unctions while 
% frozen in a cake of ice. was a novel 
feature of one of live exhibitors at the 
St. Louis automobile show. In the 




.Electric flattery (or Electric Lamps 
Working if] Cftkt of lee 



process of freezing the battery and the 
wire to the lights, the battery was sus- 
pended in a can of water, which was 
then refrigerated. 



GOVERNMENT NOW CONTROLS 
WIRELESS 

The practice of wireless telegraphy 
in the United States is now under gov- 
ernment control, and the owners and 
operators of apparatus for radio com- 
munication under certain conditions 
are now required to obtain licenses. 
General amateur stations are restricted 



to a transmitting wave length not ex- 
ceeding SJIJO meters, or about tifiO ft., 
and a transformer input not over one 
kilowatt, but special amateur stations 
may be licensed tu use a longer wave 
length on application to the Secretary 
of Commerce and Labor. Another 
section of the law requires all vessels 
hound upon a journey of 300 miles or 
more, avid carrying .iff or more pas- 
sengers, to have at least two wireless 
operators aboard, in order to in- 
sure constant attendance. These oper- 
ators are required to undergo a gov- 
ernment examination and obtain a 
government license. Another provis- 
ion is that the sending of all messages 
in the same zone must cease after a 
call of distress has been sent out by a 
vessel, except those relating to the 
vessel in distress. The law does not 
apply, either afloat or ashore, to ap- 
paratus not equipped fur sending, nor, 
ashore, to apparatus for sending and 
receiving between points in the same 
state, if the effect of such transmission 
does not extend beyond the state, or 
does not interfere with the reception 
of radiograms from beyond the state 
or interstate communications. 



THE HAND-DUG OIL PITS 
IN SIAM OH 

A . , . , 5 \ 

Although oil is said to exist in con- 
siderable quantities in Siam, the 
methods of obtaining it are exception- 
ally crude, and the commercializing of 
the crude product consists simply o r 
selling it to villages bordering the oil 
areas. No effort has yet been made 
to sink regulation wells, the oil being 
obtained by digging pits about CO ft, 
deep and bailing the oil from the bot- 
tom by means of a bucket or bag, at- 
tached to the end of a long pole made 
of bamboo stems fastened end to end 



G Special cars, with nurseries for 
babies, were suggested as desirable 
new equipment for overland and lim- 
ited trains on the Burl i ngton system 
at a recent mecting'of ~ passenger 
agents. 
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PLAN SUSPENSION BRIDGE 
NINE MILES LONG 

Specifications fur a suspension 
bridge to be built over San Francisco 
Bay between San Francisco and Oak- 
land were recently presented to the 
San Francisco super- 
visors by a Los Angeles 
engineer. His plans 
call for a bridge 9% 
miles in length, includ- 
ing its approaches in 
the two cities. This 
bridge, to be the long- 
est and in every way 
most massive in the 
world, would be sup- 
ported by 10 piers, 
placed 2,330 ft, apart, 
and it would cross the 
bay at an elevation of 
ISO ft. above the water. 

The proposal has 
been indorsed by many 
important commercial 
bodies on both sides of 
San Francisco Ray, 
including the San Fran- 
cisco Chamber of Com- 
merce. The United 
States Senate acted favorably upon the 
measure, granting permission to land 
at Goat Island between San Francisco 
and Oakland, and also upon the 
Presidio military reservation in San 
Francisco. The estimated cost of the 
structure is $36,000,000, two- thirds of 
which would be equally borne by the 
cities of San Francisco and Oakland. 
It would necessitate a general election 
and subsequent bond issue by both 
cities to carry through the project, 
which would require seven years. 

The bridge proper, supported by 10 
steel cables cut through the top of the 
piers, would be a three-deck structure. 
118 ft. in height and 180 ft, wide, and 
capable of accommodating 24 railroad 
tracks besides automobile ways and 
foot walks. The cables would be 20 in. 
in diameter with a tensile strength of 
35,000 tons. The suspension of the 
bridge is planned so that, even should 
it sway with heavy winds, its decks 



would be kept parallel with the earth's 
surface. 

The most notable feature of the 
bridge, in the opinion of the engineer 
who planned it, and likewise the most 
difficult problem to be encountered in 
the construction of any bridge across 



San Francisco Bay, lies in the estab- 
lishment of foundations upon which 
the piers would rest. In the proposed 
bridge the piers would rest upon steel 
caissons 32() ft. long, 225 ft. wide, and 
150 ft. in height; these caissons, to be 
constructed in dry docks, would he 
towed out to the points at which the 
piers are to rise. The caissons would 
have a weight of 80,000 tons but a 
buoyancy of 110,000 tons. By releas- 
ing the air within the caissons, they 
would naturally sink to the bottom of 
the bay and deep into the mud. The 
deepest pier, it is estimated* would 
sink to a depth of 116 ft. below the top 
of the mud at the bottom of the bay. 



CTAn agricultural paper says cheese- 
cloth coverings for plants are better 
than glass, for the reason that the cloth 
permits the moisture to reach the 
plants and at the same time gives 
ample protection. 




Cross Section of Proposed Suspension Bridge, Carried by 'Ten 
Overhead Cables And Having Accommodation 3 for 24 
Tracks besides Roadways and Footways 
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SHELL TO EXPLODE GAS IN SENDING FIRE ALARMS OVER 
BALLOON ENVELOPE TELEPHONE WIRES 

The invention by a German engineer A system* by which fire-alarm sig- 
of a projectile intended to explode a nals are sent automatically over tele- 
balloon or dirigible by igniting the gas phone lines to fire headquarters, is in 
in its envelope when striking it p was operation in Rochester, N. Y* The 
^ system may be operated over telephone 

wires that are connected by operators 
^ at the telephone exchange; or it may 

V — ^ ' ^ be attached to the lines of an auto- 

N ~ matic telephone service which does 

^ / not re 3 uJre an exchange operator. The 

new ^ ire “ a ^ arm system has call boxes 
or stations somewhat similar, in size 
and shape, to those in general use, and 
^ V they may be placed at any point where 

i k ' a fire-alarm box is desirable. These 

A J\ ’ boxes, which do not require a key for 

/ \ 1*1* / \ opening the box or operating the in- 

\ terior mechanism, contain the trans- 

mitter and other parts necessary to 
send in an alarm by simply pressing 
the finger upon a key or button in the 
lower part of the box* When this but- 
ton is pushed a clocklike arrangement 
within the box is set in motion, which 
causes a signal to be displayed upon 
the switchboard at the telephone ex- 
change. The instant this signal is 
seen by the operator, the telephone 
wire from the call box is connected 
with another telephone wire leading to 
fire headquarters, where the alarm is 
registered in the usual way. 



.■.v.v.yv.v. 



Shell Which will Not Explore Until Hoots on the 
Side Tear through Balloon Envelope 

mentioned recently in this magazine* 
and the rather ingenious construction 
of the projectile is shown in the sketch 
herewith* The first diagram shows it 
as dying through the air, the side trig- 
gers having turned out after the pro- 
jectile left the rifie* and the second, 
after having penetrated the envelope 
of a balloon* When leaving the barrel 
of the rifle, the claws (1) are pulled 
outward by the springs (2) and to- 
gether with the dogs or pawls (5) form 
a sort of trigger which, when the projec- 
tile tears through the balloon fabric, are 
released, permitting the detonator (4), 
actuated by a powerful spring, to enter 
the charge of explosive contained in 
the part 3, exploding it and thus ig- 
niting the gas in the balloon. The 
projectile or bullet is fired by old- type 
Mauser rifles, having a bore of ,43 in. 







the gas heater being placed under it. 
One bathtub was partly titled with 
water, and in this rested the second 
tub, which contained the baby. The 
thermostat was regulated to keep the 
water at a uniform temperature of 104 
deg, F, 

Any physician could assemble such 
an incubator in an emergency, and it 
would be found serviceable whenever 
a feeble or delicate baby requires con- 
stant application of artificial heat, as 
well as for premature infants. 
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^ENERGY-COST METER FOR 
(„ yl ELECTRIC UTENSILS 

An energy-cost meter de 
specially for use in the 
'electric cooking utensils and 
t r i e a I ! y d 
chines, is nov 
exhibit 

Its purp 
L mu 



show wm 
salesroo 
to g 

ocs It c 





mg 

are 

the 

rate 



a- 
s of 
to a n- 
b y 

meter to 
t which the 
ed iately points 
to t lie number of cents 
per hour that it costs to 
operate, is more, assur- 
than a verbal answer, T 
so calibrated that the r 
dial corresponds to tL, 
for service. ^ 



cut of Double Davits for Ocean Lin era 

t$,Jtn^vjurposc of the auxiliary set 
g to handle the lower boat when 
e first has been swung out. 

FROG'S-LEG RECEIVER FOR 
WIRELESS MESSAGES 

.mong the great number of wireless 
receivers recently constructed in 
France, some of which have been de- 
scribed from time to time in these 
pages, perhaps the most interesting is 
that devised by a French physiologist, 
in which a frog s leg, famous in the his* 




eters 
talon's 



Folio win 
tansc ,T 
“nesti 
solve 
Now d 
pearan 

tion an 
tached to 





Apparatus for ReCorJitifi' W;rele 99 
Messages with Prof's L«f 



tpry^of electrical science since the days 
f Galvaui's epoch-making experiment, 
lays a leading part, serving, in fact, to 
cord the wireless message on paper, 
something, it is stated, never before at- 
tempted. 

The sciatic nerve of the leg, cut be- 
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low the knee, is laid bare for some dis- 
tance and connected into the micro- 
phone circuit of the receiver; one end 
of the leg is pinned securely to a base 




Retard of Time SiffnflK 10:47; One Dftj.li, Two Data, 
Repeated Four Times, and One Strong 
Impulse at the Exact Minute 



and the other end connected with a 
pivoted lever, the longer arm of which 
faithfully produces a magnified record 
of the contractions and expansions of 
the muscles, caused by the electrical 
impulses, on the smoked paper of a 
drum revolved by clockwork. 

By means of this simple apparatus 
the inventor, M. Ch, Lefeuvr^ profes- 
sor of physiology at Rennes Univer- 
sity, has recorded the time signals sent 
from the Eiffel tower station in Paris, 
about £30 miles distant* A sketch of a 
record as made by the frog’s-! eg appa- 
ratus is shown herewith. All time sig- 
nals sent from the Eiffel tower begin 
with a scries of signs calling attention 
to the coming of the signal proper. 
Thus the 10:4-7 signal begins with a se- 
ries of one dash and two dots, repeated 
four times and followed by the time 
signal, a short, abrupt wave. 

It must be understood, of course, 
that this apparatus has no commercial 
possibilities, as the frog's leg and its 
nerve do not retain their sensitivity 
very long. 



LAUNDRY CAR FOR RUSSIAN 
^ ( l TROOP TRAINS 

Several special laundry cars have 
been built for the Russian government 
railways and will be used in connection 
with troop trains, and the like. These 



cars are $2 h, in length, and contain a 
steam boiler, condensing tank, a feed 
pump, cold and hot-water tanks, a 
soda-cleansing tank, two washing ma- 
chines, centrifugal driers, a mangle, fan 
ventilator, and disinfector. 



TIRE PROTECTION DURING V . 

WINTER INACTI VI T Y Q j ^ 

Tire waste in the cold winter months, \ 
during which many cars are laid up, is PQX 
very extensive, due to the fact that the 
majority of people do not know what 
precautions are necessary for protec- $ 
tiom One of the automobile magazines ->i 
advises that, in laying up a car, the ~ v 
tires should be removed from the rims, 
washed thoroughly with soap and 
water, carefully wrapped with strips of ^ 
paper or cloth, and stored in a dark^j 
place kept as nearly as possible at a - 
temperature of §0 deg. If the tires are ^ 
to remain on the wheels for a cousider-^j 
able period In which the machine is outXA 
of service, the wheels should be jacked 
Up ami the air pressure in the tires 
should not exceed five pounds, 

i — # 












\j 



RISING SHIPS ALMOST f 

> A LOST ART ' 

Since the advent of theiste^ip^hip, 
the business of building sailing vessels ^ 
has gradually declined to such an, ^ 
extent that it is difficult to Secure UunIa 
services of an experienced rigger when 
one is needed* A call, sent out recently ^ 
for a sailor to rig the model of a whal- ^ 
ing shjp, revealed the fact that it was V 
practically impossible to find . 
a seaman who understood the 
art of rigging vessels suffi- 
ciently well in all its details 
to do the vyprk require^,. 







One of the Laundry Cora Constructed for the Rusanu 

yut*'*--**- ’If) CNfiVr*- ^ 
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GREAT POWER-TRANSMISSION SYSTEM A POSSIBILITY 



The linking up of the electric power 
stations of the large cities of the coun- 
try so that these stations can help eacli 
other supply energy during the peri- 



uearer to a steady amount. The cost 
of producing electric energy depends 
to a large extent on the load factor* 
The station must be such as is re- 
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How Cities will, in the putgrt, H$l|> Each Other with Electric Power, AS Differences in Time and Da^liigilt 
Make the Heaviest Demand in the East at Earlier Hours Than in the West 



ods of the maximum demand upon 
each, is an economic transmission de- 
velopment that may he expected in the 
future. Such a development, if car- 
ried to its fullest possibilities, would 
comprise a network of energy -trans- 
mission lines covering the country just 
as the railroads do today, making it 
possible to take advantage of the dif- 
ferences in time of different cities. 
New York, Philadelphia and Boston, 
for instance, might be connected up 
with Buffalo, Cleveland, Detroit, St. 
Louis, Chicago, and so on, across the 
country. The period in which the de- 
mand for power is greatest in one of 
these cities will differ from that of 
some other one, and. with the sta- 
tions interconnected, they could help 
each other meet the maximum demand, 
energy being transmitted from one sec- 
tion to another, as needs required. The 
growth of such a system would begin 
with the doing away of the village and 
small-city generating plants in favor 
of the substations of big systems, these 
will tend to approach one another, and 
there will come a period or era of co- 
operation, resulting in all the systems 
being connected into a network of lines. 

Such a system, at least, is what ex- 
perts believe will come out of the 
endeavor to more fully utilize the di- 
versity factor, or, in other words, to 
make the demand for power during 
every part of the 84-hour day come 



quired by maximum demand, but the 
income depends upon the average de- ^ 
m and, As an example of the diversity 
to be obtained by connecting the trans- 
mission systems of different cities, 
there is an hour’s difference in the 
standard time in the areas to the east 
and to the west of Buffalo, The 
4 ‘peak or maximum loads of the two 
areas, therefore, are not likely to coin- 
cide, making possible a decided econ- 
omy in the first cost of a station 
serving both areas, as compared with 
a station supplying two areas vt^th co- 
inciding periods of maximum demand. 

Were practically all the power de- 
mands of the United States met by a 
unified system of generation and dis- 
tribution, there would be, according 
to C, Pk Stein metz, a much better load 
curve on the whole system than on 
the most modern stations at the pres- 
ent time. j. 



AUTO CONTROLS FIXED TO 
STEERING COLUMN 

An automobile manufacturer has de- 
vised a small shield which is mounted 
oil the steering column just under the 
wheel and which contains all the con- 
trol mechanism usually placed on the 
dashboard : switches for the lights, 
magneto, electric signals, battery, and 
an auxiliary air adjustment for the car- 
buretor. All of these devices are 
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plainly marked so that a mistake in type, giving easy access to the foot 
their operation is impossible. The va- from three sides instead of one. In de- 
nous wires and rods from the control scending from the car, the trainman 




has only to let his foot touch either 
side of the central supporting shaft to 
know that the tread is beneath. With 
the U-strap the clanger of the foot strik- 
ing the outside instead of the inside, 
with the subsequent lowering of it in 
the belief that the tread is underneath, 
is always present. 



JGNmOM 
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NEARING THE LIMIT OF AERO- 
PLANE SPEEDS 

Experience with the problem of aero- 
plane propellers is responsible for the 
growing opinion that a speed of 170 
to possibly 200 miles an hour is the 
limit for air flight at the present out- 
look. In order to push an aeroplane 
forward a certain distance, the pro- 
peller blade tips must travel around 
at least twice that distance, and the 
on^ and is clamped limit of speed is fixed by the fact that 
eering column. propellers apparently cannot be made 

. strong enough to revolve safely be- 

fclASTEP FOR 3 T ond a certain fairly well established 

xLL rate, 

GWT CAKb The principles involved are compara- 

nJf in use on all Amer- lively simple. A propeller 10 ft. in 
WT sill step for freight diameter may be taken to illustrate 
l\ drawbacks from the the point. The tips of these blades 
l ' viewpoint of will travel in a circle which has a cir- 
safety, and the cumference of 31.416 ft. But the pitch 
new type of of the blade must also be taken into 
step here shown consideration in finding how far the 
is one of the blade tips travel in one revolution, 
attempts being This pitch may be taken at 15 ft. in 
i made to provide this case, or one and a half times the 
■ a safer foothold, length of the propeller, which is con- 
With the U- sidered to be about the practical limit, 
strap the train- With such a pitch it will be found that 
man who has to the blade tips, in this case, travel 34.5 
“Z mount a car ft. in each revolution, 

while the train But an aeroplane could not be made 
is in motion always faces the danger to travel 34.5 ft. forward while the 
of "kicking in” too soon or too late* blades traveled 34.5 ft, around, as the 
either of which may mean that his foot, air "slips” along the propeller blades, 
striking outside the completely inclosed However, it has been estimated, that 
step and finding no support, cannot by providing the right pitch, the aero- 
be drawn back and kicked into the plane may be made to move forward 



ucense 



metal strap in time to save him from half as fast as the propeller blade tips 
injury, travel around. 

The new “safety** step is o( an open Propeller blades cannot be made of 
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present materials which will safely 
travel more than '50,000 ft. around, iti 
a minute. Even at this speed, the 
centrifugal pull at the blade tip, or the 



SWIVEL SEATS ON SIGHT- 
r !jt> SEEING CAR 



The sight-seeing ears used on the 
tendency to fly apart, is 1,750 lb., which electric railway" of Butte, Mont., have 
indicates why poorly constructed pro- 
peller blades sometimes burst to pieces 



With a propeller speed of 30/infl ft. 
minute, and only half of it turned 
into a forward movement of the aero- 
plane, it is clear that 15,000 ft, per 
minute would be the speed limit of the 
craft, or 170 miles an hour. Refine- 
ments of blade construction may in- 
crease these figures somewhat, so that 
the limit of 170 to 300 miles is 
estimated. 



a seating arrangement somewhat un- 



VORTEX WHEEL A PLEASING 
<L $ 2- ENGLISH TOY 

English childrea have, been having a 
good time with the yortex wheel, and 
it is now one of thd toy nnuegies ' 
of the year fetor American children. 
The tty comprises a wheel, wlifok is 
revolvajd^ within a circular frame by 
means bf\a little cyank handle, and a 



A Sight-SetEnir Electric Car Two Swivel 

Chairs to a Side 

usual} The chair seats are mounted in 
the same manner as those of a parlor 
car ; that is, they are supported by a sta- 
tionary' stock and may be turned in arty 
direction. Unlike the parlor-car chair 
arrangement, however, this sight-see- 
ing car has two chairs to a side. 



One of the Funniest" Toys Rtctnlly Introduced 
to American Children 

number of loose-jointed toy figures, 
representing men, women, policemen, 
bears, etc., which, when placed on the 
revolving wheel, perform ludicrous 
antics similar to those of people who 
venture upon one of the “human rou- 
lette'" wheels of an amusement park. 



Gin modern sawmills a large mirror 
is placed at the log end of the carriage 
to show the sawyer the back of the 
log-, as well as the end next to him, so 
he can judge the exact position in 
which to place the log in orflcr to cut 
it up with least waste. 



-JJL. 



MUD PLOW FOR MOTOR- 
t-fy CYCLES 

A mud plow attached to the under 
side of the mud- 
guard i s sug- 
gested for motor- 
cycles used in 
localities where 
there is much 
clay or mud. The 
plow comprises 
two pieces of 
metal forming an 
acute angle and projecting within half 
an inch of the tire. The mud, coming 
against the angle, is thrown clear, per- 
mitting the wheel to turn freely. 
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TROLLEY “TAILS” IN PLACE 
TROLLEY POLES 

A A cu/rent-f ceding idea lor electric 
0 railways, dispensing with the trolley 



MOTOR CREMATORIES 
ARMIES IN FIELD 

Automobile crematories to 
the army in actual warfare 



FOR 



are 



follow 
pro- 



pole, has been worked out by an eni- posed by a German military surgeon. 

Doctor Blau, It is 




a novel solution of 
the serious prob- 
lem of disposal of 
corpse s, which un- 
doubtedly will engage 
the attention of hy- 
gienists in future 
wars. 

Doctor Blau states 



that, in 1870, German 



v An, Electric Car Receiving Current from an Overhead TrS 
through Hanging Brushes * 






V 



ax 

t t 1 



plOyc of the city railway company of 
^ 'Moines, Iowa. Mounted upon, 
and funning the entire length of the 
roof of an electric car, is a rail, and 
suspended at intervals from the trolley 

S are brushlike tails, which, brush- 
llong the rail, provide the car with 
mt. The tails or brushes, which 
ft. long, are set sufficiently close 
together to allow two of them always 



with 

Metz 



earth in 



which 



police officials found 
over 30,000 corpses in- 
sufficiently covered 
the neighborhood of 

, * city bad sustained a long 

siegd in the Franco-Prussian war, and 
that, as a consequence, the wells were 
polluted and the mortality increased in 
an alarming degree. The method of 
incinerating the corpses on the battle 
field was employed by the Japanese in 
Manchuria, T v ' 

T ^ \ 



, to sweep the rail, thus assuring a com 
'■ tinuous contact. 

This system would permit insulation 



GAS LAMPS THAT AID I 
v V VENTILATION 

.t\V 




of the trolley wire itself, which would j OAn interesting form of gas lam 
protect it from frost and ice, and also theaters, halls, pavilions, and the like. 



I 



do away with much of the danger to 
people in the streets should it fall 
Likewise, there would be no trolley 
pole to be jumping off. 



^ - r * i " — * 

producing an upward draft of air use- 
ful for ventilation purposes, is being 
marketed. The lamp, designed to be 
attached to the ceiling, comprises a 






WHY SOME MEATS SPOIL 



QUICKLY 



The flesh of animals killed in a state 
of fatigue or excitement is apt to spoil 
more rapidly than it otherwise would, 
according to j. T. Milton, an authority 
on shipping meat in refrigerating 
steamers. It is supposed that the pres- 
ence of one of these conditions in the 
body of an animal before slaughtering 
tends to set free certain harmful acid|£' 
which, through chemical action, cause 
the flesh to spoil rapidly after death^ 
has ensued. 




Gas. Lamp Giving a Total Light of 1,200 Candlcpowcr, 
and Alsfi Effective as & Ventilator 



ring of inverted incandcsceut-mantle 
burners which are stated to give a total 
jfght of 1,200 candlepower. 

Since this type of lamp was installed 
an amusement pavilion, the audience 



in an amusement pavilion, me audience 
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has been allowed to smoke, a privilege 
formerly not allowed because the 
smoke collected and obscured the view 
of the stage. , (A 



navigate the same crossing intersec- 
tion in both directions, as one may just 
get across going east when the police- 



* 7 1 * 



"TACKING 1 * THROUGH CITY 
STREETS TO SAVE TIME 

The crossing- policeman system of 
regulating traffic, in which vehicles 
moving in one street must halt for a 
minute or two to allow the vehicles 
using the cross street to have an unin- 
terrupted passage, need not block a 
pedestrian unless his destination is a 
point directly up or down the street he 
happens to be on when he reaches 
the traffic-controlled district. If, for 
instance, he enters the traffic-controlled 
district at or near the southwest 
corner of the district and his destina- 
tion is anywhere near in direct line 
with the northeast corner, his problem 
of avoiding being held up at cross- 
ings by the traffic is simple. He 
"tacks/ 1 to use a nautical expression, 
and, indeed, his movements are very 
similar to those of a sailboat "beating 
to windward that is, sailing to reach 
a buoy at the exact point from which 
the wind is blowing. 




n 

> 

LO 

H 



Tc Cross a Crowded Cfty DiapotieiUy, a Scute. 

Ba&ed on Tfoffio Directions iSaefa 

Corner, is the Quickest 9 ^ 

man's whistle blows, clearing the Way 
for pedestrians moving north 
south. * ’ , 



qjid 






CENTRIFUGAL fan to keep 
.DUST FROM AUTO ENGINE $ 

The process of “tacking” through the C j ^Amcmg minor improvements recotn- 
traffic-controlled district may be best mended for incorporation in the 



explained by referring to the diagram* 
It 3s assumed, for purpose of illustra- 
tion, that the pedestrian is at the loca- 
tion marked A and wishes to reach B, 
and that A is near the southwest corner 



automobile models is one to prevent 
dust from reaching the engine. An au- 
tomobile magazine suggests the 
of a shield behind the radiator, and the 

, , 4 - ii j lt employing of a fap of the centrifugal 

of the trafti e-con trolled district. He, j nstead - of the ordinary type, so 

^oes down the street in the direction _ i i , J J 



the ydr 



goes down the street in the direction 
of the arrow until he reaches the first 
crossing. If the way east is blocked at 
this crossing he turns north, thus 
avoiding the blockade, and continues 
north to the next crossing, where he 
finds one street or the other blocked. 

Again he chooses the unobstructed 
crossing, and so oil until his destina- 
tion is reached. It may not be possible 
to avoid every blockade in this manner, (wt***, oar*’ 
but a far greater proportion of them, at Aje^trff 4fia j c^iina-Fan Arrangement to k ccp Dust 
least, than would be possible if he went/ from the En fi in ® 

straight north as far as he had to go tubes of the radiator wilj be thrown out 
and then cast, or straight cast and then at the sides of the bonnet, instead of 
north. It is quite often possible to being driven past the engine. 
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AlCTnmp for Shutting 
a Vrani a Section of 



atef 



CK BLUFF AS SUSPENSION- 
BRIDGE TOWER 

new suspension bridge across the 
Danube River near Passau, a Bavarian 
city on the frontier of Austria, is re- 



Hr- - 



A German Suspension. Bridge 
Suspended by Anchorage 



Having One Side 
to a Rock Bluff 



markable in 
are anchored 
bluff, thus 
tower over t 
en d, J he 
thermal co 
of ffm bridge i 



it the suspension cables 
“ie end to a high rock 
!fisiugj with the usual 
jupporKpg pier at that 
end* ol 
ruction, 

410 ft. 



ourse, is of 
e dear span 



'F CLwMP FOR 
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e water may be 
tion of the lire 
oval of a dam- 



TEACHING CHILDREN TO 
AVOID AUTO DANGERS)^ 

The American Museum of Safety, an 
organization whose purpose is to de- 
velop ways and means of “conserving 11 
human life, has under- 
taken the task of teach- 
ing children to avoid 
the danger of being run 
down in the street by 
automobiles and other 
traffic. Ifovv to break 
the small boy of the 
habit of playing in the streets, particu- 
larly where there seems to be no other 
space of sufficient size for his purposes, 
is a problem the solution of which is 
difficult, if not impossible, but the effort 
has already met with considerable suc- 
cess. 

Lectures are being given with a view 
not only to keep children off the 
streets, but to teach them how to avoid 
accident when crossing streets, The 
lectures, which are free, and open alike 
to adults and children, are given in the 
New York schools, and, so far, have 
been attended by upward of 4,000 chil- 
dren. Diagrams, chalk drawings, and 
lantern slides illustrate the lessons. 



FIRST ONE TO ONE MILLION 
WORLD-MAP SHEET 



w 



d sfcrkm; to lighten a section of 
e ^eingcanled up a ladder; for 
angiiJ^thc nozzles required for dif- 
entTflmts of work, and the like, 
thoothaving to lose time in notify- 
tfr Jwigineer to shut down and 
art the fire-engine pump again, is 
own in the accompanying illustra- 
on. The clamp can he applied in a 
oment, locks itself in place, and may 
e left unattended. 



GOvcr 1,300 serious boiler explosions 
occur every year in the United States, 
killing about 500 people, injuring be- 
tween 700 and BOO more, and destroy- 
ing property worth more than a mil- 
lion dollars. 



non uoiiars. t 



On the scale of one to 1,000,000, 
the first United States sheet of the 
long-promised world map has just 
been issued. 



Each country 
that e n t e r e d 
the international 
agreement is at 
work on its own 
share of the 1,500 
sheets that will 
lie issued. Every 
one of the 1,500 
maps will be on 
this same scale, 
and will have the 
s a m e symbols. 

Not only have existing maps been con- 
fusing because of inaccuracies, and 
unsatisfactory because of varying 
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scales, bat the jumble of signs and 
marks to indicate altitudes, railroads, 
cities, and so forth, lias been growing 
more complex every year. 

The part just issued is called the 
Boston sheet, and includes Rhode 
Island, and portions of New 



Connecticut, Massachusetts, 



York, 

New 

Scotia. 



Hampshire, Maine, and Nova 
All this is shown on a sheet 24 by 25 
in., the scale being one inch to almost 
16 miles. 

A remarkable amount of detail is 
shown in accordance with the interna- 
tional agreement. A small portion 
around Boston is given full size in the 
accompanying illustration, indicating 
the amount of information on the map, 

The principal cities and towns, rail- 
roads, main wagon roads, and other 
works of man, and the rivers, lakes and 
other water features are shown. The 
different depths of the ocean are 
denoted by contour lines, or ''depth 
curves/' and various shades of blue ; 
the altitudes of all parts of the land 
surface, by contour lines and colors 
from pale green to brown. 

The United States portion will be 
about 16 ft. in width, a very large wall 
map, At the present rate of progress, 
the United States portion of the inter- 
national map should be finished within 
eight or ten years. It will he by far the 
best map of the country in existence. 
There is, in fact, no very accurate ;nap 
of the United States as a whole, 
although the government publishes 
base maps about ? ft. in, width. 



City Wftter Tower Made from ft n Exposition Building 

tower, dating back many centuries, it 
forms a striking contrast to the 
medieval architecture of the latter. 



'^REGULATING DROPPER 
FOR CHLOROFORM 



PECULIAR WATER TOWER 
OF GERMAN CITY 

After having been used last year 
as an exposition building in Posen, 
Prussia, the structure shown in the ac- 
companying sketch was converted into 
a water tower. Its base has a diameter 
of 198 ft. and it rises to a height of 165 
ft. It is constructed of iron and many- 



A simple but 
dropper for ether or 
shown. It has a 
double tube, provid- 
ing an inlet for 'a if 
ami an outlet for the 
anesthetic, A needle 
valve is so placed in 
■ the latter that it is 
easily screwed down 
to any degree of fre- 
quency of drops i or 
opened to a full large 
stream by slightly 
turning the threaded 
valve stfcm one way 
or the other. 



GThe nine members 
of the Canadian 
mounted police sta- 
tioned near Fort 
Churchill t in Keewa- 



colored brick, which are laid to form 
various patterns between the iron 
framework. 

Standing, as it does, opposite the 
city hall with its old-fashioned clock 



tin Territory, on the 
west shore of Hudson Bay. saw not a 
single white man but themselves dur- 
ing their entire three years’ service at 
that post. 
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PUMPING THE LUNGS WITH A 
RUBBER BULB 

Two members of the Rockefeller In- 
stitute. Drs. S. J. Meltzer and John 
Auer, have devised an artificial-breath- 
ing instrument, much simpler than the 



SEftitrfified Appa- 
ratus Tor Artificial 
Breathing Which 
Consists Only of a 
Rubber Bulb for a 
Bellows,* Rubber 
Tube to Go into 




the Windpipe, 
and a Sidetrack 
for Some of the 
Air to Operate* 
Pressure Ga nitre 
to Show How 
Much Air to 
Pump 



pulmotor, by means of which a person 
may be kept alive for hours without 
any motion or effort at breathing on 
his part. 

This is accomplished by pumping a 
steady stream of air into the lungs by 
means of a rubber tube pushed down 
into the windpipe to the point where 
it branches out to the lungs, having 
attached to it a rubber bulb or foot 
bellows for pumping the air. That is 
the apparatus in its simplest form. Of 
course, it has been improved and am- 
plified until it may be a complicated 
machine, with a pressure gauge, a 
motor pump, gas bags or tanks, etc., 
but even the simplest apparatus wilt 
perform wonders, One of its least 
elaborate forms is shown in the illus- 
tration. 

It consists of a rubber tube, which 
should not be more than one-half or 
two-thirds the size of the inside of the 
windpipe, so that the returning stream 
of air may escape along its sides. The 
tube is connected with a double rubber 
bulb such as sometimes seen on an 
ordinary atomizer for throwing a 
steady stream of spray or air. These 
are the essentials of the apparatus, but 
in order to know how strong a stream 
of air is being sent into the lungs the 
air tube is also connected with a gauge 
to show the pressure of the air passing 
through the tube. 



The instrument may be used for re- 
viving persons who are asphyxiated 
from inhaling gas, either in mines or 
houses, or from drowning ; and for re- 
viving new-born babies who do not 
breathe, or patients who stop breath- 
ing while taking an anesthetic, such 
as chloroform or ether. It may also 
be used to give an anesthetic, anxl it 
has been found to be one of the safest 
and best methods of doing this* In 
this instance, the air, as it passes from 
the pump to the lungs, is made to pass 
through a bottle containing the anes- 
thetic, some of the vapor of which is 
mixed with the air and is carried to 
the lungs* 

The method is also exceedingly val- 
uable in operations on the chest or 
lungs, in which the chest must be 
opened, When this cavity is opened 
to the outside air under ordinary con- 
ditions, the kings collapse and the pa- 
tients die immediately* Such opera- 
tions have heretofore been done in a 
large cabinet under diminished air 
pressure, as was described in Popular 
Mechanics a short time ago. By the 
method now described any degree of 
pressure may be maintained inside the 
lungs by simply increasing or dimin- 
ishing the amount of air sent into the 
lungs, as indicated on the pressure 
gauge, and the lungs may be main- 
tained in any degree of inflation or 
collapse. 

In the case of asphyxiated persons, 
if the heart has not stopped for too 
long a time, the application of stimu- 
lants, electricity, massage, etc + , to ex- 
cite it to action, together with this 
method of supplying oxygen to the 
blood, may save many lives which 
would otherwise be lost. The method 
is called intratracheal insufflation, 
which means simply, the forcing of air 
into the trachea or windpipe. 



(I For the protection of smokers, the 
Cuban government has enacted a law 
requiring each box of cigars and other 
manufactured tobacco to be sealed with 
an official stamp so that the contents 
cannot be removed without breaking 
the seal. 
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KANSAS SUFFRAGETTES BURN 
THEIR BONNETS 

A ''bonnet bonfire” was the means 
chosen by the suffragettes of Craw- 
ford county, Kan., to celebrate the 
granting of the right to vote to the 
women of that state. The demonstra- 
tion was in Pittsburg, which is the 
county seat, and after a meeting in the 
courthouse the women, each carrying 
a bonnet, marched to the public 
square, ignited the bonfire, and threw 
the bonnets into it. Then they joined 
hands and marched around the con- 
flagration. 



COMBINED DBRRIC 
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The census of the stars recent 
compiled by Dr. S, Chapman, o 
Greenwich Observatory, England 
places the^mnfiber, down to a 
magnitude of 17, as between 50 
and 00 millions, which, on the 
whole, agrees with Professor 
Pickering's census, who, how- 
ever, had only counted 
down to a magnitude of 
13.5. Doctor Chapman 
based his estimate on 
photographic m a g n i - 
tudes, grouping his stars as to distance 
from the Milky Way. A star of the 
first magnitude is 100 times as bright 
as one of the fifth magnitude, 
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THREE-MILE PIPE CARRIES 
HYDROGEN TO BALLOONS 

A chemical plant in Germany, yield- 
ing as a by-product much hydrogen 
gas, of which formerly only a small 
part could be sold to advantage, re- 
cently installed a 3-mile pipe line to 
Frankfort on the Main, where Ger- 
many maintains a dirigible 41 harbor/ 1 
and now disposes of all this gas to the 
government. The daily output of 
hydrogen amounts to about 40,000 cu. 
ft. and this is conveyed under pressure 
to a reservoir of six times that capac- 
ity, from which the balloons and 
dirigibles are filled. 



A Specially 
Constructed CtJm bi na ti C n 
i,i it Derrick and Pile Driver for 
T res! ie Work Sin Swamp Lands 



wheels. The derrick boom is between 
the leads and the front end of the 
driver platform. An engine with 
three drums operates the pile-driving 
hammer, the derrick boom, and the 
derrick hoisting line, the other move- 
ments of the derrick being accom- 
plished by hand, 



PAPER TUBE USED TO SEAL 
ELECTRIC METERS 

Electric-light and power companies 
arc considerably annoyed by people 
who persist in tampering with the me- 
ters installed in houses and places of 
business for the purpose of measuring 
the current. Several attempts have 
been made to invent a seal that would 
show whether or not an attempt had 
been made to alter the meter to de- 
fraud the company, hut most of these 
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have been failures, A new bid for 
sealing efficiency has been made by a 
Boston concern which has placed on 
the market a seal having a paper tube 




produced is very pure, malleable, and 
adapted for various uses. Ordinarily it 
is members of one family who attend 
the furnace, the foreman ship being in- 
trusted to an old man, well versed in 
the magic formulas and incantations 
that insure good results; for it is to 
these, rather than to their own work, 
that the natives ascribe the success of 



the suiting operation. 






SERVING ROAST BEEF AT 
PROFIT 



Above — 
New 

PaJj-cf 

Seal for 
Cleclric 
Meters an, 



It Appears When 



A 40-lb. cut of beef* cooked arid 
served recently at a hotel, yielded the 
following result: 24 orders of roast 
beef at TO cents an order, $14,40; three V 




da the orders of short ribs at 45 cents* $1.35 ; 
four orders of hash at 50 cents, $2,00, 
Meter Seal J* Put and f£ur sandwiches at 35 cents, $L40, 



Beldwr^Manntr in 
Which the Paper 



rCI acm I a TUI 4 f- *v,\ \ 

ifi piece on the, a total of $10.15, , As the meat cost Jr* 
$10. R0 f the gross jirofft^was $8,35. After, 



that exposes any attempt to open the deducting 42 per cent for overhead 

m ptpr i h(i t-nlin it HTlth ^ i I , , / . t \ i* . * „ 



meter. Ihe tube is treated with a charges, a net peofit of 31 cents was 



wateiproofing compound to insure its re a,l>s. e <|’ If the entire cut of beef had 
durability under the damp conditions fjeert altowgfl to '‘set" for one hour be— 
that sometimes prevail ill places where f ofe ' =1 irdn m about three more orders 
meters are set up. It is slipped over a J§4. ast b£ ef could have been served, 
metal seal holder and inclosed m a J intneasing the profit to «8.11 
glass cylinder to which is snapped the 
locking cap. 
through 
to break 

and thus destroying the seal As each V indshie j dv for t | le special prW 
seal is marked with an identifying ,k. . b,„ ‘ 






cap. The seal wire passes 

the paper, and it is impossible ' WINDSHIELDS FOR THE j u 
: it without tearing the paper r R^AR SEATS "1 \ I 

> destroying the seal. As each _ 



seal is marKea wnn an laenmymg * , ■ _ . * , 1 

d , ■. . - I. tioii of persons ndmg m the rear seats 

number, there » no way in which the ( aato ^ obj]es are ^ £eti with colls 

meter can be successfu l}; opened with- , idwab]t favor . The sh ield is mounted 
out making the fact plain to the first s e *tensi(5ta 

df the fronl 



K 



inspector who examines the meter. 



SMELTING IRON BY RITES 



AND INCANTATIONS 




ayms attached to the bact H 
scat, and may be folded V 



Very primitive methods of reducing 
iron ores are employed by the natives 
of Sudan, The smelters* who are also ( , 

very skilled blacksmiths and form a 
separate caste of high standing, dispose - Vv ; 
the ore and charcoal in alternate layers 
in a forge similar to the so-called Cata- 
lan furnace, and the draft is supplied 
from ordinary bellows worked by na^ away out of sight when its service is 
tives. The reduction process tak^s \ Wt required, The shield has side 
from two to eight days and the iron .\wjngs which may be set at any angle. 









Windshield for the Protection pf Qecupanta 
of Rear Seat 
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PRESERVING FISH IN ' 
CARBONIC GAS ' 5 

Carbonic-acid gas out tits for the pre- 
serving of have been placed upon 
'ie English market In this process 
he a^e placed, in an airtight re- 
fcept^lk a tube of liquid carbonic gas 
inflected upy^nd the gas is ad- 
mitted. tn>der a .pressure of to fill lb. 

Iq as claimed that the fish may be 
1 preserved perfectly fresfi by this pro- 
-cess for a period of at least six months, 
and that, when taken from tke recep- 
tacle, they w i M remain in good condi- 
tion for a time ?■> percent longer thafi. 
if preserved in the usiial manr 



HAMMER FOR TESTING Hi 
a NESS OF STEEL\ , ^ 

A machine designed for testing t\ 

hardness of steel;, 
Kiid to be prac-, 
ticAl for approxi- 
m a t ho n ,s : \ i s 
shown in the ac- 




FLUID COLOR COAT FOR 
DARK-ROOM LAMPS 

Dark-room lamps giving the neces- 
sary red or other colored light by 
means of colored fluids 
surrounding the electric 
globes have recently 
been devised. The ad- 
vantages claimed over 
ordinary dark-room < 

lamps Hire that the color | 

or shade of color can ^ 

readdy be varied t and 
that the liquid absorb 
the heat rays of t li e 
lamp, , In this device, it 
is n6t necessary to fake 
the lartjp apart to 

change ^fhe fluid, for 

openings to the fid id tank, with screw 
ippers, are provided in the tup of 
apparatus, 

r 




1 EXPEDITION TO KEEP 
IN TOUCH” BY WIRELESS 



company 
mg tTr a w i n g. 
The specimen to 
be tested is held 
tightly in a vise, 
and is struck a 
bl ow by a little 
hammer. This 
hammer swings like a pendulum, and 
the height of the rebound aft£r strik- 
ing measures the hardness of the spec- 
imen subjected to the blow. 

j ^ - 



: Wbe wireless telegraph is expected 
to play an important part in the North 
Pole expedition of Captain Amundsen, 
for the Spitsbergen wire legislation, 
which is only about 1.000 miles distant 
from the Pole, has a range of 1,200 
miles during the night. The expedition 
is equipped with a wireless outfit of 
sufficient capacity, it is believed, to 
make communication possible, at least 
occasionally, during the lung polar 

night 1 \ J 
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.^COMBINED WINDOW SIGN AND REFLECTOR 

a y j fj | ^ JJ 

A sign, intended to do away with the 
ordinary painted sigiltf on Shop win- 



lllumin&ting the Si^n and the Window Display with One Set of Lamps 



the accompkiiymg drawing. The let- 
ters, which are brilliantly lighted by 
lamps, may be changed 
easily, thus making it 
possible to display any 
kind 8f reading matter, 
The lamps illuminate 
the window display, 
the light being diffused 



dews, and at the same time provide il- downward by the sides and back of the 
iumination for the window, is shown in box, which is lined with glass. 
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SPEED-LIMIT POSTS ON 

y eastern railroad 












Speed-limit posts have been set up on 
the main line of an eastern railroad 
between Pittsburgh and 
A New York, At the be- 

ginning of each curve 
that has a speed 
limit of 45 miles 
or less there will 
be a post of the 
type shown in 
the accompany- 
ing drawing. The arm 
is fixed at 45 deg., and is 
of the “coon-tail” type, 
so called because the 
transverse stripes are 
alternately black and 
yellow* 
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MUFFLERS tested 



considerable 



ON FRENCH 
AEROPLANES 

A mu filer which may, 
it is claimed, be used 
with a loss of power of 
only two per cent, has 
been recently tested on 
one of the French mili- 
tary aeroplanes with 
success. The tests took 



place before a miliary commission, and 
it s said tha di4^i 



of thevpioto 
to i^llow th 
spoalc to pets 
fly ng at a h 



ng the flight the noise 
,vas so much reduced as 
ot of the machine to 
on the ground while 
of 300 ft. 
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EL and rubber combined 
IN AUTO TIRE 4 

of the~jlEwe5t types of automo- 
biJe . tir es have treads imbedded with 
a humber ^f parallel str^s of spirally 
woven* steeFf^bric runniifg^sw^und the 
cirtfurilfe rente, The effect is some 
9Qj(VQ0 upstanding sptrp Jsof steel wire 
interlaced with the rubbbr* The com' 
biuiiig of stceF and rubber in such a 
way ^ expected to secure increased 
durahiHty aud^oducc a tread which h 




proof against surface cuts and punc- 7 f\ 
Hires, It is also claimed that the steel ^ , 4 
spirals assist the escape of heat from 
the tires and thus tend to keep down* ^ 
their temperature. \ ^ r 



GLASS WHICH WITHSTANDS 
SUDDEN COOLING 



A remarkable new kind of glass has 
just been introduced by the great Jena * 
glassworks of Germany, for water 
gauges on steam boilers. Glass now 
uSetftw^l stand a pressure of 3,000 lb* 
peK^fqitare inch or more when it is^ 
cold, but if it is hot and cold watetu^ 
happ^ijs to strike it, breakage occurs V 
ak^ ^V^sure of alijufclQO lb. The new 
glass,., wh ich is called “tjtfrobax/ 1 will, 
under the same Condi tirfHjf, when struck 
by & jet of cold wSfter, ^t^nd a pressure 
of ^450 lb, per square inch. The ex- 
periments which gave these results 
were made at a t^ntperature of 48 
degrees FahrenheitA 





2UICK REPAIR FOR RUBBER 
BOOTS^ 

Sm&ll holes in 



rubber 




e water-tight 



lowu. 



two ^ 
whkfr 
T h eN 



quickly repaired ail 
by ineans of the, little 
deyi&e' here 
It consists 
plates, both of 

are concave. 

inner, plate has 
threaded pivot whjch^ 
is Jelled througkV 
the hole th the 
and 'project sTnroughr* 
in the outer v 
T he two 
s are then 
forced tightly together by screwing a 
flush nlit onto the pivot, a special key, 
A, being provided for this purpose. 






CAmong the new ideas in house con- 
struction is the combination of a living 
room, conservatory and sun parlor, 
which is finding much favor with the 
fortunate home builders who can afford 
to indulge in such a trinity of luxuries. 
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THE WONDERS OF LIGHT 



By J. GORDON OGDEN, Fh. D, 

Chapter XI — The Glory of the Firmament 







tm 



i. 



w 



1 1 EN the day is done, 
and the pearly gray 
of the twilight glow blends 



into somber dark- 
ness, one by one appear the 
spangled, flashing glories of 
the night sky. Near at 
hand glimmers the mystic 
sheen of the northern 
lights. Farther out glit- 
ters tli e cold, silvery light 
of the frozen moon. Still 
farther out in the night 
tiie planets, wheeling in 
their orbs, send their light 
messages through space. 

From age-old journey ings 
come the keen shafts of 
starlight. F r o m e v e n 
greater depths and pro- 
founder abysses of space 
comes the exquisite radi- 
ance of suns and stars and 
shining nebulae — so far 
away that only a soft glow, 
just the embers of sunlight, 
remains. 

Wistfully the sad-eyed 
northerner, dulled with ages 
of cheerless cold, gazes at 
the shimmering scintillations of the 
aurora borealis, and dreamily ponders 
whether the wondrous refulgence is 
indeed the fairy bridge across which 
some day his soul shall pass from the 
drear, stern life amid eternal snows to 
the ineffable happiness of the after- 







as foretold in the 
runes of his myth- loving 
forefathers. 

Wonderful, indeed, are 
the northern lights. The 
beautiful tints of amethyst 
and lilac, of beaten gold 
ant] shining silver, of rich- 
est crimson edged with 
purest azure, that make up 
this most wonderful of all 
nature's handiwork, can 
never be adequately de- 
scribed, One might as well 
attempt to convey to the 
deaf the delicate harmony 
of a Chopin waltz, or the 
graceful, sprightly melody 
of a Mendelssohns song 
without words. 

In trailing clouds of 
glory that sweep across the 
shadowy skies, the aurora 
writes its harmony only 
for those who are fortunate 
euou to sec it. Mayhap 
in the twinkling of an eye 
the colors are gone, fading 
into the dull gray of 
nothingness, and then, in- 
stantly an arch, far-flung, of indescrib- 
able beauty quivers into the sudden 
glory of pulsating life, and then 

changes, as suddenly as the harmony 
of a song, into brilliant streamers of 
chromatic loveliness that span the 

heavens from the far horizon to the 
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zenith. Then a wondrous curtain, 
glowing with all the prismatic colors, 
descends from out the darkling night, 
and through its mystic, lacelike folds 
may be seen the clear, bright light of 
the eternal stars, like jewels adorning 
wonderful robes of lustrous silk, far 
rarer than any that ever came from 
India's famous looms. 

Like lightning, thunder, comets. 



L< shooting stars," and all other natural 
phenomena, the aurora was deemed to 
be of supernatural origin, and many 
were the omens and portents that were 
attributed to the beautiful display of 
the northern lights, by the ignorant 
and superstitious. The untutored 
minds saw not the beauty of this mar- 
velous glory of the heavens, but were 
awed and appalled by its weird unfold- 
ing, and its shrouded warning of things 
that were to be. Then slowly came 
science with its delicate, magnetic nee- 
dles, its telescopes, and its spectro- 
scopes, and the myths and shadows of 



the dreamy northerner were forever 
shattered and dispelled. 

Auroras may be divided into two 
general classes; those that do not af- 
fect the magnetic needle and those 
that do. The first class usually ap- 
pears in the form of an arch. The sec- 
ond class forms long streamers, and 
occasionally presents the appearance 
of curtains hanging in the sky. As 
these curtains rise from 
the northern horizon, 
they deflect the com- 
pass in an easterly di- 
rection, but after they 
have passed the zenith, 
the needle veers to the 
west. This is in itself 
a very significant fact 
and proves the connec- 
tion between the auro- 
ras and terrestrial mag- 
netism. 

It is quite likely that 
the auroras of the first 
class are of a phospho- 
rescent nature .while the 
second class may be 
<hie to small particles 
charged with negative 
electricity. It is quite 
probable that the sun is 
emitting an infinite 

number of small, cor- 
pustular bodies 
charged with negative 
electricity, quite simi- 
lar to the negative par- 
ticles known as the 

Beta-rays emitted from 
radium. It has been suggested that 
these negative particles are drawn to- 
ward the ear til’s magnetic poles, and 
are concentrated there, This would 
produce a higher potential of these 
charge-bearing particles, and a con- 1 

sequent luminescence, due to electrical 
discharge, This would reasonably ac- 
count for the fact that the auroral dis- 
plays are practically limited to the 

polar regions. 

Oftentimes one is impressed with 
the awful loneliness and blackness of 
space as revealed by the night sky. 
Apparently only a few stars here and 




Photograph of the IlyadeH Region J The Stars itl Front 
of Our Eyes are Leuitm” 
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there, some bright, some dim; and in 
between and beyond lies the bewilder- 
ing abyss of infinite space and infinite 
darkness. In some portions of the 
heavens, singularly free from stars, we 
look into, but not through, black lanes 
of night stretching away into noth- 
ingness. Nevertheless, every cubic 
inch of this tremendous, soul-dazzling 
universe of ours is filled with the deli- 
cate, tremulous pulsa- 
tions known as light 
waves, Fro m it' >n to 
zeon these quiverings 
have passed from 
world to world, from 
star tn star, from galaxy 
to galaxy. So Far us we 
know, they are with- 
out beginning and with- 
out end. Light that 
does not enter the eye 
is, of course, invisible. 

Hence, the blackness of 
a sky that is really 
tilled with light — light 
that passes us by in its 
journey through space. 

When we gaze up 
into the starr v skv we 
see, if the conditions 
are favorable and our 
eyesight good, about 
3,000 stars. Really the 
number of the stars iti 
front of our eyes is 
legion, but the light 
from them is so faint that we arc un- 
able to distinguish them. The sen si- 
tive plate of the photographer, how- 
ever, easily remedies our shortcoming 
in this respect. The silver emulsion 
receives the light waves that are in- 
visible to us and a cumulative effect is 
produced, building up the image of a 
star that never can be seen by the 
human eye, even when aided by the 
highest powers of the telescope. An 
ordinary camera, with an ordinary sen- 
sitive plate exposed for an hour or two 
on a starlit night will reveal beautiful 
‘"star trails/' each star, with fingers of 
light reaching out of the blackness of 
night, tracing its shining archway on 
the plate. 



The light waves that fill the uni- 
verse are not the least of the wonders 
of the firmament. They are made up 
of long waves, intermediate waves, and 
short waves, and are therefore of every 
color imaginable. In number per sec- 
ond they mount up into the trillions 
W ere a person to stand on the ocean 
beach and count the number of water 
waves that break upon the strand, it 



The Trifiii Nebula, Photographed with a 2-Ft. Reflector 

would be found that about six seconds 
of time are required for each wave — 
about 10 per minute. Now, since light 
travels 180,330 miles per second, and 
each wave of red light has a length of 
1/33,000 of an inch, it follows that 
when the ruddy beams from the star 
A n tares enter our ey e>, a shaft of light. 
]Slq330 miles in length, composed of 
nearly sour hundred trillions of waves, 
piles into the retina in a single second ! 
Suppose that we could slow down the 
tremendous velocity of these red waves 
until they traveled with exactly the 
same velocity as the water waves be- 
fore referred to, vis:,, six seconds for 
each and every wave, it would require 
TtbQtHbOOO years to do what is ortli- 
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narily done in one second ! Rather a 
long wait just to catch a glimpse of red 
light! 

The tremendous, mind-staggering 
distances between even the nearest of 
our celestial neighbors have been a 
favorite theme with those who like to 
juggle with multitudes of figures, or 
to make erudite speculations as to the 
nature and extent of the universe. No 
one can comprehend what a hundred 
miles into space are, not to mention a 
thousand, a million, or a billion. And 
yet we must have some standard, some 
unit of measurement, for the estimation 
of these distances, enormous as they 
are. The unit generally used in com- 
paring star distances is known as the 
‘ light year, 1 ' being the space covered 
by a light wave, traveling 18fi,330 miles 
per second, during the period of one 
year. If you have the spare time, 
reader, calculate for yourself the dis- 
tance in miles. Incomprehensible as 
is this unit of measurement, neverthe- 
less our nearest star neighbor, the 
brightest star in the constellation of 
the Centaur, ts just four of these units 
distant from our earth, In other words 
it would take us four long years to 
reach the Centaur, were we to travel 
on the wings of light, every second of 
that time speeding 180,330 miles out- 
ward into space. 

Possibly a better appreciation of the 
tremendous distance between our earth 
and the nearest star may he gained by 
a few illustrations, A pound of the 
very finest silk thread, woven from the 
filmiest portion of the cocoon, will 
reach, say, completely around the earth 
at the equator— a girdle of silk 25,000 
miles in circumference, and weighing 
exactly one pound. Suppose that we 
wish to run a single strand of this silk 
to Alpha of the Centaur. How much 
silk would be required? No less than 
500,000 tons! Suppose we had the 
power to dwindle the heavenly bodies 
and their respective distances from 
each other to such an extent that the 
sun and earth, now separated by a 
chasm 93,000,000 miles across, would 
be just as far apart as the distance be- 
tween the two eyes in the human face. 



How far from the earth, on this same 
reduced scale, would be the nearest 
“fixed” star? Just 11% miles 1 

Not the least of the wonders of light 
is the truth that, through its agency, 
ordinary deeds and ordinary happen- 
ings, as welt as all other kinds of affairs 
in this busy world of ours, are immor- 
talized. We are accustomed to the 
idea that souls are immortal, that en- 
ergy cannot be annihilated, that matter 
cannot he destroyed, but what of this 
extraordinary immortality of deeds? 
Simply this: light that is reflected or 
given off from an object carries an 
image, a picture of the object, with it 
on its travels, no matter how long the 
journey or whither it may tend. When 
these image-carrying light waves enter 
the eye, the picture they bear is re- 
vealed, whether the waves have been 
only the infinitesimal fraction of a sec- 
ond in coming from the face of a friend 
across the street, or whether they have 
reached the eye after a jaunt of 100,000 
years through space, from the flashing 
scintillations of a far-off star. Even as 
we see our nearest star neighbor not as 
it is today, but as it was four years ago, 
the light that is reflected to this star 
from our planet carries pictures of the 
earth as it was 18 months ago, and any 
person, if at that distance from the 
earth and equipped with some means 
of collecting the light waves, would see 
events and deeds that had transpired 
on this earth in the year 1908! 

Suppose we had such an apparatus 
and could out-travel light. We could 
journey to the Pole star, 00 light years 
from the earth, and behold! we would 
see the earth as it was in the year 1852 ] 
If we journeyed nine years of light 
waves farther m toward the earth, we 
would intercept the light pictures show- 
ing the firing on Fort Sumter in 18G1. 
Even though every book and every 
manuscript, and every monument 
should be destroyed, the gallant charge 
of Lougstreet, and the incomparable 
bravery of our northern and southern 
soldiers, are written eternally on the 
scroll of the heavens. Long after the 
earth with its pomp and vanities has 
crumbled to cosmic dust, or vanished 
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into some other system, the light waves 
Hashing eternally through space will 
continue to carry the comparatively 
brief story of man and his deeds. 

Tf wo traveled still farther out into 
space, and caught up with the light 
waves that left us, say 420 years ago, 
we would see Columbus discovering 
America! The wares that left us about 
700. years since would give us the pic- 
ture of Runny mede, with John, sur- 
named Lackland, signing the Magna 
Charta, Nearly 2,000 light years from 
the earth speed the waves that bear 
the story of Caesar's fame and the 
glory that was Rome's. Still farther 
out, hurtling through the eternity of 
unending space, is a picture from far 
back in the dusty corridors of time, a 
picture of the earth when it was void 
and without form, ages and ages before 
that wonderful creature, man, had en- 
tered the arena of life. 

The wealth of color that adorns the 
firmament is one of the greatest won- 
ders of light. Our own sun. sending 
forth white light that is easily splin- 
tered into the primal colors, is respon- 
sible in equal measure for the chro- 
matic harmonies of a sunrise and the 
gorgeous hues of an autumnal land- 
scape. Were our sun to give forth 
only yellow light, gone forever would 
be the emerald of the spring woods, 
the turquoise of a summer sky, and 
the sapphire of a tropical sea. The 
ruby and the opal would lose their 
blazing fire, and become ordinary 
untinted stones. The flush on the 
cheek of youth would fade to a murky 
yellow, and the pure flesh tints would 
lie lost in an unpleasing sal lowness. 
The same colors with which we are 
familiar on earth are to be found every- 
where throughout the endless realms 
of space. The red of An tares and A re- 
turns is the same red that burns in 
the rose. The blue of the great star 
Vega is the blue of the forget-me-not. 
The yellow of Capella is the yellow of 
the buttercup. 

Undoubtedly, in the profundity of the 
universe there are millions of worlds 
like ours, circling around a sun or suns, 
The telescope with its magical acces- 



sories has revealed to us the presence 
of many double stars, the smaller of 
which, for some unknown reason, has 
generally a higher color in the spec* 




"Stir Trans." Obtained with Lone Exposure, “Gich 
Star Tracing Its Shi nine Archway on the Plate ' 1 



hum than the larger. And there are' 
triple stars, and even quadruple stars. 
What must be the inconceivable glory 
of a sunrise on a planet belonging to 
a system of four suns of different col- 
ors, one white, one emerald green, one 
lilac, and one garnet! What combina- 
tions of hues, what divine blendings 
of tints, to delight the esthetic souls 
of the favored inhabitants of those 
chosen spheres, far away in the silvery 
twilight of the Milky Wayl 

After all, these wonders of light are 
naught but broken chords in a har- 
mony beyond our senses. Some day, 
depending upon the wonderful work 
of science, may we not hope for a fuller 
and better appreciation of the simple, 
underlying nature-truths, now so dimly 
perceived? May we not in some later 
life beyond the stars come to a knowl- 
edge of the wondrous melodies which 
at present only thrill us with their 
sweet, elusive hautnings? 




CA remarkable speed of a little more 
than I DU miles an hour up an incline 
was recently made in a' French hill 
climb, the car accomplishing this feat 
being a 300-hp. Benz. The time por- 
tion of the hill was exactly one kilo- 
meter (3,280 ft*), and the record-break- 
ing car traversed it in 22 seconds, 
which gives an average speed of 101 1 4 
miles an hour. 
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MARVELOUS ANCIENT ARCH 
NEAR BAGDAD 



A marvelous arch still stands in the 
desert about 40 miles south of Bagdad, 
on the east bank of the winding Tigris 
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A Murvdous Ancient Arch of Asia 



“ Riven It is part of the crumbling sum- 
mer palace of the ancient Parthian 
kings, only a portion of the facade and 
the great vaulted arch, Oft ft, in height, 
remaining standing. 

The country for miles around is an 
empty desert, and the traveler ascend- 
ing the Tigris sees the arch looming up 
in the distance, somewhat resembling 
the hangar of a huge airs] 



STORAGE BATTERIES DOING 
DOUBLE WORK 

How to make the storage batteries 
of electric vehicles do double duty is a 
problem that has been solved by a 
certain manufacturer. 
The old plates, instead 
of being sold to the 
junk dealer, are put 
into glass battery jars 
in the factory and 
“burned up;’ 5 that is, 
the connections are 
made by fusing the 
lead straps of the plates 
together in the usual 
way and the batteries 
connected to the fac- 
tory main wire. These 
batteries are then re- 
charged while the plant 
is running during the 
day, and the current so 
stored is used at night for electric 
lighting and running elevator motors. 
The old plates, in their new position, 
may be used for about IS months and 
effect a considerable saving in electric 
light and power bills, 






CThe American legation at Pekin is 
now provided with a wireless equip- 
ment operated by marines* In the 
event of future Chinese disturbances, 
the legation will not be handicapped 
in dealing with the situation by lack of 




“BUMBLE BEE * 1 IS SMALLEST 
HYDROPLANE A A , 

One of the smallest fully equipped 
hydroplanes ever turned out is the 
“Bumble Bee,” a little 13-ft. craft con- 
structed at Bath, Maine. The hull is 
of V-bottom construction, and th 
greatest width of the craft is .1 ft. 9 in. 
The power plant consists of a litl 





The 13-Ft, Hydroplane Speeding through the Water, and a Drawing 
Showing the Design of the Tiny Racing Motorboat 



communication with the Asiatic fleet, 
as was the case during the Boxer up- 
rising. 



0-cylinder engine capable of developing 
B hp._, which is sufficient to drive the 
“Bumble Bee" at a good speed. The 
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boat has an apto-control fleeter of 
polished brass and mahogany with the 
regulation controls, 

BAKERS JOIN TO OPERATE 
LABORATORY ^ 

Nearly all the laker- *>f Paris are 
members of a syndicate which has its 
headquarters Jn a well-equipped build- 
ing in the center of the city, aiidhere 
are installed ‘laboratories for aitafySing 

flour wliiA any of the members mav 
- ^ * 

send in. Another Aejry useful test con- 
sists in actually making up the llours 
into loaves so as to see which arc the 
lies! ones to be used. There is installed 
a set of 1 2 mechanical kne a tiers of 
small size, and" a certain weight of flour 
from each sample is made up into 
dough in an identical wav. After leav- 
ing* the kuieading machine, all the 
batches are baked in a common oven, 
ibis gives a good? ‘test of the quality 
by taking the weight of the loaves and 
observing their whiteness, etc Adul- 




ts &tso.r&t£iry fpr Analyzing Flout. Conducted 
by PaUalan Bakers 

t e ration s of the Hour are detected at 
the same time by chemical analysis. 
Bakers find this a great aid in select- 
ing flour. 



([Sixteen different kinds of elm are 
grown in the world and five of this 
number belong to the United States. 
They are the rock or hickory elm, slip- 
pery or rer! elm, cedar elm, winged elm, 
and the white or American elm* 



CAT-TAILS USED FOR MATS ON 
HOTBEDS 



Are cat-tails of any use? Some kinds 
are : for instance, the ones shown in 
the accompanying picture. They are 




Mats of Cat'Tafls. Ready to be Unrolled as 
Covefe for Hotb-eds 



cut from the Calumet and other 
swamps, near Chicago, woven into 
mats and used to spread over hotbed 
sash by the hundreds, by truckmen 
who raise their own vegetable plants. 



STERILIZING WATER 
BY HEAT 



A mi all water-sterilizing device for 
use in hospitals, schools, households, 
etc., which produces sterilization by 
the heating of the water under pressure 
to a temperature of onlv 201 deg. F. 
without causing boiling, has been 
put on the market. The device 
consists of a round tank, inclosing at 
its lower end a coil and topped by a 
small boiler which can be heated by an 
alcohol or gas burner. The water to be 
sterilized enters at the bottom of the 
tank or cylinder and rises around the 
coil to the boiler, where it is heated to 
a temperature of 2uT deg* F. It 
then rises over a tube at the top of 
the boiler and descends through a cool- 
ing coil to the bottom of the cylinder* 
from which it rises again through an 
outside tube to the discharge pipe. The 
apparatus, which produces from 100 to 
12Ti gal. of sterilized water per hour, 
requires but a very small amount of 
fuel for operation.^ 
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A TOURING AUTOMOBILE 
jyi FOR HORSES 

AUtcnnobjIes constructed especially 
■for the transportation of horses are not 
particularly new, hut the vehicle here 



SVITI* A. FIVE 
OWER ENGINE 



contrast t ( the 1 
yie^. j som^V of 
1 vJg4 engSts lii 

y nirmWi .r>f 

L n^IcHlwAts vj 
MV ith ajh o t < * 



racing 



Special Automobile for 
T raiiaporti n R ace H a rsts f t om 
One County Pair to Another 



shown lias several unusual features. 
It is a complete traveling camp as well 
as a double-box stall on wheels, and 
also carries a miniature knockdown 
barn, which is set up during race meet- 



ings, It likewise carries feed for the 
horses and food for the men, and a 
mattress and spring bed for the trainer. 

The purpose of the outfit is to trans- 
port the two horses of a Buffalo racing 
mail from one county fair to another. 



SHELL EXPLODES AFTER 
PIERCING ARMOR 



FERRYBOAT PULLS SELF 
ACROSS RIVER 

One of the most curious ferries in 
existence is to be found on the river 
Tamar in Devonshire, England. The 
Tamar Is a tidal river and the current 
is so strong that the ferry must cross 



Successful tests of a new shell, which 
will not explode until after it has pene- 
trated the armor of a vessel, were re- 
cently made by the French naval au- 
thorities at Cherbourg, The first shells 
were tired against an old vessel, pro- 
vided in part with armor of regulation 
thickness, at a distance of 1,3W ft, and 
all went through its armor before ex- 
ploding, causing great destruction in 
the interior, fragments being thrown 
for over half a mile around. The shells 
were fired at close range to insure ac- 
curacy, but a reduced powder charge 
was used to give the effect of firing at 
a long range. 




Cmtrtw of Thu Cur 

The Chain Ferry gn the River Tamar in 
Devonshire, England 
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the river on chains. Two chains arc 
laid across the river, parallel to each 
other* the ends being firmly imbedded 
in the banks. The ferryboat is pro- 
vided with a steam engine and a sys- 
tem of cog wheels which pick up the 
chains and thus pull the boat along. 




NEW ELECTRIC FURNACE FOR 

/Off ^ refining iron ore 

An electric furnace for converting 
iron ore into the highest grade of soft 
pig iron, at the rate of almost 21) tons 
a day, is being operated in California. 
The furnace or smelter, in which the 
energy of an electric current is turned 
into heat that melts the ore* is all con- 
tained in a steel box, 2T ft. long, 13 ft. 
wide and 1 2 ft. high, The box is lined 
with tire-brick clay, and the hearth, of 
the same material, inclines from the 
sides and end toward the tapping hole 
in the middle of the front. In drawing 
the molten mass from the furnace, iron 
containing most of the impurities 
passes out first ; then the soft, even- 
grained pig iron; and finally the slag, 
i he tapping hole is kept plugged with 
clay except when the molten mass is 
being drawn off. The roof of the fur- 
nace is built in the form of an arch and 
has five stacks in etovv. These stacks 
or tubes, which extend upward from 
the roof a distance of 15 ft., are used 
for the purpose of charging the furnace, 
and are covered with caps when the 
furnace is in operation. The apparatus 
for furnishing the 3*000 hp. of electric 
energy necessary to operate the smelter 
is located in the rear of the furnace. 




The operation of the electric furnace 
is entirely different from that of the 
ordinary blast furnace, as no sounds or 
other signs issue from the box, in which 
the very high temperature of 4,200 deg. 
F. is constantly maintained in order to 
transform the crude tire into refitted 
iron at the rate of more than six tons 
every three hours. The charging is 
done at regular periods without shut- 
ting off the current and, while means 




arc provided for drawing off the gases, 
no air is allowed to enter the furnace 



AEROPLANES DROP BOMBS 
,, ON MODEL DIRIGIBLE 

* [ Aeroplane maneuvers recently held 
on the Johan nisthal aerodrome, near 
Berlin, included the destruction of a 




Bo mb -Dropping Practice on Model of Dirigible Balloon 

model dirigible of the Zeppelin type, 
50 ft. in diameter and 150 ft. long, made 
of wood and linen, and resting on the 
ground. The idea of the experiment 
was to show, in a general way, the ef- 
fectiveness that might be expected of 
aeroplanes in destroying the dirigibles 
of an enemy by flying overhead and 
dropping bombs. 

The imitation bombs used were of 
metal, bottlelike in shape, filled with 
sand, and were sufficiently heavy to 
pierce holes in the dirigible. 

The biplanes proved more successful 
than the monoplanes in striking the 
dirigible with the bombs. 

(Tit is estimated that the production 
of automobiles in this country for the 
1313 season will reach the t>00,000 
ligu re. 
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deal of heat during the day and radiate 
it at night, thus giving the fruit an 
almost constant warmth. 

The first crate of Tokay grapes 
shipped from California the preceding 
season was also produced gilder un- 
usual circumstances, hut in this fit 
stance tli e ripening was Artificially 
hastened. A Japanese jpa&wer 

did not leave nature to rafe^the red 
color on the grapes uha^JSJed. Early 
in the season he selectW j eVeral large 
bunches, enough to fd /IKEjytc or two, 
and arranged mirrors/so that the sun 
would be cast upon pfw %>m morn- 
ing till sunset, (V 1 



GIANT PROPELLER BLADES 
FOR BIPLANE 



The propellers shown are each 10 
ft. long with a pitch of 10 ft., and each 
blade weighs about 2~j lb. They were 

recently c o m - 
/ pleted by a Chi- 
[A j cago Manufac- 

turer for a Cali- 
fornian who is 
construct! n g a 
biplane with a 
total plane sur- 
face of 1,800 sq, 
j ft.— one of the 
largest aircraft 
of its kind in the 
w o r 1 d. T h e 
I ■ blades were cut 

fjjj^ fro tn Oregon 

i B , ‘ spruce timber. 



A HIGH-POWER 
STREET SlfH.1 

The latest improved 
street sprinkler abjured 
fitted with rot^3^fcpr 
capable of sprinklflf a 
\\Hfte, and, in BM3m n, 
flushing nozilesSai p 
pose of wh- 
in order to 
sary r for th 
fitted with 
of deliverii 
zles at a p 
inch. 



r of motor 
' London is 
i%ig heads £ 
rftgp 6S ft. v 
.^Powerful 
iSflar pur- 
St gutters, v 
^:e neces- ^ 
Mr tank is 
capable ^ 
the noz- o 
Kjer square y 



C Underwear of 
paper, especially 
... recommended 

HB for airmen on 

V h e a t— retaining 

V / v bt^n put on the 

\ ^Eceinch manufac- 
turer. The fab- 
ric h said to be y strong that a man 
cannot rip it with his hands 
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Powerful English Motor Gutter Fluaher and Street Sprinkler 

to the The tank has a capacity of 1,000 gal 
Great of water. 
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Pump] tig Wine into Ihe Steel Tfifik ^ 
nt t^e Wineries " ^ '* 

*. 

m. 

WESTERN WINES NOW CROSS 
AMERICA IN TANK CARS 



Cars with four steel tanks hat tug a 
glass lining similar to that of a porce- 
lain bathtub are now being used in 
transporting, wine in bulk from Cali- 
fornia to the East The ears are boxed 
in over the tanks and insulated tu pro- 
tect the wine from being affected by 
changes in the weather. Each of the 
cylindrical tanks holds about 2.500 gal. 

The shipment of wine in tank cars 
ha*; proved of great advantage in hand- 
ling wine in bulk, ami effects a direct 
economy since the price of wine bar- 
rels has been steadily increasing be- 
cause of the tremendous drain on oak 
cooperage, the United States having 
supplied this commodity to practically 
all the countries nf the world for a great 
many years. * 

Cars with tanks built of redwood, 
each containing about 1,10b gah T have 
also become very popular. Six red- 
wood tanks are screwed permanently 
in a box car and this enables the 
wineries to ship six different kinds of 
wine in a car at one time. It also gives 
the wines every advantage of aging 
during transportation that they would 
have in casks. 

These tank cars have been in local 
use in California for some years, but it 
was not until lately that the railroads 
permitted transcontinental shipment in 
such manner. 



Wooden Tanks Instated in Ordinary Freight Car 

SOLDIERS BREAK IN SHOES BY 
WATER TREATMENT 

A supple, although effective, way of 
"breaking in 1 * shoes is that employed 
in the. United States army. After the 
shoes have been fitted to their feet the 
soldiers stand in water up to the shoe 
tops, until the leather is thoroughly 
soaked. Then the soldiers are put on a 
m a rely and this “hike” is kept up until 
the shoes are thoroughly dried on the 
feet. Forever afterward the shoes are 
perfectly comfortable, for they conform 
in shape to every little peculiarity of 
the wearer's feet This method of 
breaking in shoes, while not new in it- 
self, is 011 c result of the recent investi- 
gation of the foot trouble of the army, 
which the specially appointed board of 
army officers has been conducting. 
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A TWG-DOLLAR SILK GOWN 

V A gown, the material of which cost 
i ') Imt is shown in the accompanying 
^ illustration, the wearer being Mrs. 
Nina Wilcox Putnam, wife of a mem- 

ber of the Put- 

nam Publishing 
Co., New York. 
The curse of 
civilization, ac- 
cording to Mrs. 
Putnam, is the 
parasitic woman, 
parasitic in this 
instance mean- 
ing extravagant 
with the money 
earned by the 
b u s b a n d a r 
father. She 
says : “The adop- 
tion of the sim- 
ple, cheap and 
beautiful gar- 
ment will give 
women a power 
and freedom that 
they have not 
had since they 
were the governing power in the primi- 
tive world*" 

The gown which is shown in the il- 
lustration, was made as a demonstra- 
tion of this simplicity, cheapness and 
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ADE 



beauty. The material, which i 
brocaded raw silk, cost but $3 
width of the piece of cloth was 
and all she did in making it 
double the length from neck 
step, sew up the sides, make 
large enough for the head 
through, and hem up the edges 

JUUJL4A&*' 

"'STANDING” LANDINGS 
WITH MONOPLANE 

An airman who is flying a Ble'riot 
monoplane- - has developed what is 
called a “standing " lauding which, if it 
can he always executed with reason- 
able safety, should prove especially 
practical in cross-country flights. In- 
stead of coming down in the ordinary 
way and running along the ground un- 
til the machine stops, this airman bat- 
tens his planes while at a considerable 
height above the ground, then deliber- 
ately lets the machine “pancake” for 
several feet (“pancaking;’ it is as- 
sumed, is a gradual settling down with 
a slight sliding-off motion), and at the 
last moment drops the tail so that the 
tail skid and wheels touch at the same 
moment, the result being that the ma- 
chine does not run at all, but practi- 
cally stays exactly where it lands. This 
maneuver makes landing possible hi 
very small open places. 



TRAILING THE FROST BELT IN NEVADA SNOWS 



livery two months, winter and sum- 
mer, a party of enthusiastic volunteer 
mountaineers climb through the storm 
and snow to the summit of Mount 
Rose, which rises near Lake Tahoe in 
Nevada to an elevation of 10,800 ft. 
above sea level. The desire tn deter- 
mine the habits of cold waves and 
frost action for the benefit of fruit rais- 
ers in the valleys and on the side slopes 
is their motive, for on the summit is 
a complete set of weather-recording 
instruments which must be read and 
reset every two months. 

After long experimenting in winter 
storms, that rage on high mountains, a 



meteorograph with adequate housing 
has been perfected which will accu- 
rately record the variations of the 
weather on the mountain tops. Tem- 
perature, atmospheric pressure, humid- 
ity, sunshine, and the direction and 
velocity of the wind are all recorded 
on a single sheet of paper, as Is also 
the 13 o'clock hour. The instrument 
will run two months without resetting, 
the winter attention being given by 
volunteers, who have learned the secret 
that mountain climbing is as feasible 
in winter as in summer, because of 
the continuous snow fields that cover 
the inequalities of the surface. 
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T*i>. at Left — Volunteer About to Stan far Mountain Top to Reset Instruments. Top, Center —Instrument 
Shelter on Mount Rose, the Mast? having been Wrecked by Accumulated Feathers of Ice and. Snow. 
Top., at Right — Climbing' the Mountain in a Storm. Central Picture — Meteorograph, Which 
is So Inclosed That neither Wind nor Snow cun Enter Shelter, Although the Wind 
Sometimes Blows mu Miles an Hour. Below — Mount Rose Observatory Ln Midwinter 



Two base stations, similar to the 
summit station, have been established 
on either side of Mount Rose, so that 
a vertical triangle of stations lias now 



been formed with a base 80 miles long 
and the apex approximately one mile 
above. By regular observations at 
these stations, vertical sections of pass- 
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ing storms can be charted. The central 
problem of these studies is the possi- 
bility of forecasting frost from moun- 
tain tops. 

By the aid of IT portable stations, 
located for periods of three years at 
strategic points along the valley rims 
and bottoms, a temperature survey is 
her jgr made of the agricultural lands 
of the state to discover ' ‘thermal belts” 
where orchards can be planted with 
fair security from frosts. These belts 
arc classified according to the degree 
of frost and the feasibility of employ- 
ing orchard heating. The belts of least 
intensity of frost occur uniformly on 
the higher slopes of the valley. 

This is probably the first instance of 
a temperature survey of a state for its 
fruit belts and is being conducted by 
the University of Nevada. 



ARTIFICIAL SPONGES MADE 
OF PAPER PULP 

Paper sponges, which are claimed 
to possess all the liquid-absorbing ca- 
pacity of the natural product, arc now 
being made, fhe paper pulp is first 
treated with chloride of zinc until it 
forms a nearly fluid mass, to which 
common salt is added. This mass then 
undergoes a compressing and drying 
process in a special machine, which by 
means of rollers and plates, provided 
with a number of metal projections, 
produces in the mass the canals and 
cavities of the real sponge, 

COne automobile company in the cast 
purchased $1,000,000 worth of motors 
and dynamos last year for the lighting 
and self-starting of cars* 



FRENCH MONOPLANE WITH FLAPPING WINGS 




French airmen are evincing consid- 
erable interest in the new Dubois- 
Riout monoplane, which has flapping 
witTgs7 con structed on the prin- 
ciple of soaring birds, and 
no propeller. The span 
of the wings is 34 ft, 
the weight of the 
machine about 800 
lb., and the motor 
develops 35 hp. The 
speed expected is 84 
miles an hour. 

The means pro- 



vided to get the novel machine off the 
ground is clearly shown in one of the 
illustrations* The motor, mounted in 
the usual position on mono- 
planes, is connected by belt 
the axle of the running 
wheels. When the 
machine attains a 
speed along the 
ground sufficient to 
raise it into the air 
in an upward soar- 
ing or gliding flight, 
the power is 



Above — Front View of 
Flapping- Wine Propel lerlesa 
Monoplane, Shewing Belt Con- 
nection between the Motor and Rufsnini-Whec]!: 



Cop? righted by M. Burner, Perl* 

Below — A Rear View of 
the Wing Flapper with Wings Raised 
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switched from the wheels, and used al- 
together for the flapping of the wing- 
like planes. 



PATCHING THE OUTSIDE OF 
TUNNEL FROM INSIDE 

Some six stories down, below the 
basements and su! abasements of most 
of the large buildings of Chicago, rest- 
ing hi the slimy subsoil and treach- 
erous sands, the bore 
of the Illinois tunnel 
under Chicago cares 
for an immense part of 
the cartage that would 
otherwise make the 
congestion of State 
Street a hopeless prob- 
lem. Since its installa- 
tion, universal transfer 
stations, where large 
and small shipments to 
all points are taken to 
be routed underground 
to their destination, 
have been established 
and scores of local sta- 
tions receive and send 
out thousands of boxes 
and barrels daily; 
wares that, if hauled in 
the streets of the so- 
called down-town dis- 
trict, would form a 
continuous blockade all 
day long* 

Weeks of below-zero weather affect 
the tunnel, causing more leaks than 
usual, and in the drifts that run under 
the Chicago River the pumps last 
year were not large enough to keep the 
water down, Mere and there the con- 
traction due to the unusual changes 
in temperature opened crevices and 
the water oozed through and rose 
above the tracks, temporarily prevent- 
ing the use of one or two of i he pas- 
sages* Preparations are complete for 
handling this problem this winter. 

To have patched these leaks with a 
trowel and grouting would have been 
impossible, and even a rich cement 
mixture thrown under pressure against 
the smooth, wet walls would have 



been useless* No effort was made to 
use these old-fashioned methods, how- 
ever. The work of keeping the tunnel 
dry is in the hands of a cement expert, 
who, after years of experience, con- 
cluded that it was useless to depend 
on a chemical bond to stop the leaks, 
and, therefore, turned his efforts to- 
ward a mechanical method. 

The only proper means, he judged, 
would be to put the patch on the out- 



side of the walls, and he set about do- 
ing this. To cut a hole large enough 
to make the patch was quite a job and 
tlie joint formed by the new grouting 
and the old was not always water- 
proof; sometimes the leak was more 
serious after the remedy than it was 
before. Several years ago he had 
thought of a better way of getting the 
grouting behind the walls and he now 
rigged up an outfit suitable for putting 
it into practice, A pneumatic electric 
drill was secured and used to bore a 
hole through the wall where the leak- 
age was worst. This done, he con- 
nected a series motor to the trolley and 
the track hi the tunnel atid pumped air 
into a -mall cylinder until the pressure 




Machine ai 
Wafic in Illinois 
Tunnel, to Patch 
Leaky- wit!l Concrete 
On the Outer Side 
of the Wall, The 
Hose to Carry the 
Concrete under Pressure 
through Ihc Wall to the 
OutM-de is Seen on the Left 
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gauge registered about 120 1 3 >. This 
cylinder was connected with another 
of the same size and the second con- 
nected with a hose, which was in turn 
thrust into the hole bored through the 
wall. 

The repair is then made as follows: 
A rich grouting of cement t mixed wet, 
is poured into the second tank and the 
compressed air is admitted oil top of 
it. The valve at the bottom is opened 
and the grouting is instantly forced 
through the hose and deposited in a 
dense water-tight layer that oozes in 
between the earth and the outer side 
of the wall of the tunnel. The hose is 
withdrawn and the hole is carefully 
plugged, so that when the job is done, 
little evidence of the patch is notice- 
able. 

The ordinary leak is easily patched 



by one tank of grouting, but some- 
times the water trickles down the 
walls for yards or drops from the ceil- 
ing over large areas. The work is 
then more difficult, and often many 
holes have to be bored before the 
fracture is found and the water ceases 
to come through. 

It is true that these walls are buried 
far below the frost line, but during 
long-continued cold weather the cold 
will enter the tunnel through the ele- 
vators and the cars will whisk it into 
the drifts and carry it from one end to 
the other, and while the shrinkage in 
no part is great, yet in the long walls, 
which extend for a distance of several 
miles, there being no provision made 
for the unusual contraction, the weaker 
joints open here and there and the 
water soon finds its way through. 




original feature a Ferris- wheel float. 
The four seats of the wheel were occu- 
pied by little girls, and the wheel was 
made to revolve by power derived 
from the turning wheels of the wagon 
upon which it was mounted. 

The flower parade, it is claimed, was 
one of the largest nf its kind ever at- 
tempted in tins country. More than 
TO DO women worked upon the features 
for three weeks, and the enst of the 
French tissue paper alone, used for 
making the paper flowers, was $2,100. 



A FerrL-s Wheel, Statiny Four 

Lillie Girls, and Actually Revolved, ns 

One of the Floats of Ate Eli son 'is Flower Parade 



ferris-wheel float in 

STREET CARNIVAL 



During the corn carnival recently 
held in Atchison, Kan., there was a 
flower parade which claims as its most 
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Odpjriebteii by Iiil*niRtiounler Blunt rut Loun Verbitf, HerJln 

General View of a German Esliihitipn of Made! Aeroplanes 



BERLIN HAS AEROPLANE™ 
MODEL EXHIBITION 

An interesting aerial exhibition was 
recently held in the Architects' League 
Building, in Berlin, all the craft dis- 
played being model aeroplanes, of 
which there were a great number. 
Each machine bore a number for pur- 
pose of reference. The model aero- 
planes are types ni the 191S output of 
German toy makers. 



ORNAMENTAL LAMP FROM 
ORDINARY VASE 

A device by means of which an elec- 
tric lamp can be attached to an orna- 
mental vase so as to make an artistic 
table or library lamp is shown in the 
sketch* The disks 1) are spread until 
the} form a base of sufficient diameter 
to rest on top of the vase. The upper 
part, the top of which is adapted to 
receive an electric bulb or tit into a 
recess in the oil reservoir of the table 



lamp, is screwed on and the device in- 
serted into tli e vase, "flic pivoted legs or 
branches B are then raised by means of 
a small lever actuating a vertical screw* 
until they lie close against the inside of 
the upper part of the vase, as shown. 




Device to Enable the Use Ornamental Table Lamp, 
of an Ordinary Vase as Fitted on a Vase, Camp 
a Baae for an Of namen- being Held, by Spread- 
tal Table Electric tng Disks and Legs 
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DEVICE ESTIMATES POLE HEIGHTS 




The line department of a western 
electric railway is making use of a 
pole-height estimator, a pocket device 
invented by two of its men, with which 

the Poie-Hciftht Finder 
to Determine How Utah a 
Pole is Needed to Carry 
Wires over an Obstacle 



the lineman can sight over the object 
to be crossed and read directly on a 
scale the length of pole needed to give 
a 5-ft* clearance over trees or other ob- 
stacles* The estimator is similar in 
optical principle to the mariner's sex- 
tant. To use the estimator, the line- 
man measures with tape or by pacing 
a distance of SO ft. from the point be- 
neath the obstacle, and then from this 
distance, sights through the estimator 
tube at the tree top 
or obstructing line. 
Operating a pointer 
at the side tilts a 
level until its bubble, 
sect! in a mirror, placed 
at an angle of 45 deg*, 
appears alongside the 
object sighted at. Af- 
ter bubble and object 
have been sighted to- 
gether in the tube, the 
pointer shows on the 
scale the exact height 
of the pole, allowing for 
clearance and setting. 



1 

A “ HUMPED BOTTOM MOTORBOAT 









In one of the small shipyards along the keel, making a solid body of water 
the north branch of the river in Chi- for the propeller. 

cago may be seen an Old man at work It is interesting to note* in cotmec- 
on an old motorboat, 
the hull of which pre- 
sents a series of irregu- 
lar humps, which he 
believes are going t > » 
give it a high speed, 

The inventor, who is 
called “Professor 
Bumps” by the em- 
ployes of the ya^rl 
works upon the b 
every day, fash ion in, 
qtieerly shaped humps 
on its bottom, These, 

he declares, will give 

her great speed, as they 
will force the water to 



Humps Farmed on the Bottom at A Motorboat, wKh 
the Idea of Giving Speed 
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tion with this story T that naval engi- 
neers in Europe have taken up similar 
ideas. Attention is being drawn to the 
advantages claimed for a reversion to 
bulged sides, carried to tlie point of 
actual corrugation. An editorial in the 
London Times says it is somewhat 
difficult to realize in what manner such 
corrugations can assist the movement 
of water, normally, toward the after 
part of the vessel, so as to provide more 
advantageous streamlines in the region 
of the propeller, hut insists that the 
question is one that should easily be 
put beyond doubt by experiments with 
models. What is really required is a 
determination of the relative resist- 
ances of smooth and corrugated ships 
at high speeds. 



SECTIONAL-UNIT TELEPHONE 
SWITCHBOARD 

An entirely new type of telephone 
switchboard for private-exchange sys- 
tems in offices, stores, factories, etc,, 

is here shown. 
The first unit of 
the board, which 
has been de- 
signed a I o n g 
lines similar to 
the sectional- 
unit idea used 
for filing systems 
and libraries, will 
accommodate 30 
wires. When 
more wires are 
r e q u i r e d , the 
capacity of the 
switchboard i s 
increased by adding other units each 
containing 30 wires. The units fit 
together like those of a sectional hook- 
case, and by adding these units, it is 
possible to make a switchboard of -10, 
60, 80 or 100 lines capacity. Another 
excellent feature of this form of switch- 
hoard is its arrangement for sounding 
a general alarm by means of ringing 
and talking to all stations at the same 
time, thus providing a fire-alarm or 
general-alarm system without addi- 
tional cost. 




x 



RAILWAY-CROSSING SIGN FOR 
COUNTRY ROADS 

A new style of automatic flagman 
that can be seen and heard is in use on 
several electric railway lines in Califor- 
nia, The circu- 
lar disk, bearing 
the words of 
warning, is hol- 
low and contains 
an electric light 
to illuminate the 
4-in, central 
lenses of red 
glass on either 
side of the disk, 
which is sup- 
ported by two 
pivoted a r m s 
that rock back 
and forth about 
30 times per min- 
ute when a train is approaching. On 
the top of the box containing the motor 
which furnishes the power is a 12-iti. 
gong that begins to ring when the 
motor is started by the train closing 
a contact on the trolley wire. These 
automatic flagmen have been put to 
severe tests, and a number of them 
have worked TOO times a day for three 
moiith&Avithout a single breakdown. 





BRICATING STREET-CAR 
TRACKS WITH WATER f f ^ 

The rails of a car line in a hilly" Aid 
winding street in Rome are lubricated 
with water, whteh. wirtfe not unique 
in itself, is interesting because of the 
ingenious manner in which the water 
is handled. At the top of the slope a 
stream of water is fed into the deep 
groove of each rail and flows downhill 
like a waterfall, Every 30 to 30 in, a 
small wooden block, reaching up to 
wheel- flange level, is wedged in the 
groove to break the flow of water. 

It is claimed that the cars ride excep- 
tionally smoothly in these water-lubri- 
cated tracks, and that the grinding 
noise of cars rounding curves is practi- 
cally eliminated. Grease lubrication at 
curves is rendered unnecessary. 
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Street Car Leaves Track in Omaha, Demolishing a 
Two-Story Brick Structure 



STREET CAR WRECKS BRICK 
BUILDING 

While a heavy street car in Omaha, 
loaded with about TO passengers, was 
running down grade and approaching a 
curve, the air brake refused to work 
and the car left the rails, plunging into 
a two-story brick garage and com- 
pletely wrecking it. Both the upper 
floor and the roof of the structure fell, 
and three electric automobiles dropped 
through with the floor. None of the 
passengers was seriously hurt. 



GOn a new aerodrome near Leipzig, 
Germany, will be erected an enormous 
hangar, large enough to accommodate, 
side by side, two dirigibles of the Zep- 
pelin type, this being the first hangar 
of such size to be built 





BULLET-PROOF AEROPLANE 
SAVES AIRMAN’S LIFE 

1( One of the machines which drew 
much attention at the recent military 
aeroplane competition on Salisbury 
Plain, England, and was finally 
wrecked there, is a bullet-prooj ^ Avro 
aeroplane. The so-called cabrn^ frT 
which the pilot and 
one passenger ride, is 
armor-plated* The ma- 
chine was operated by 
Lieutenant Parke, R. 

N., who is shown leav- 
ing the cabin by one of 
the side doors. 

Although the 
armored cabin of the 
machine has never yet 
taken part in an actual 
test to prove its bullet- 
proofness, it saved 
Lieutenant Parke from 
serious injury, if not 
death, in the fall which 
wrecked the machine 
on Salisbury Plain 
before the meet was 
oven In this accident 
the aeroplane turned a 



complete somersault, and Parke was 
saved from injury by the stoutness of 
the cabin and a safety belt which held 
him suspended in it, 

GThe Standard Oil Company is having 
built in Germany a motor tank-boat 
having a capacity of 15,000 tons. The 



motors will develop 38,000 hp. 



Lieutenant Parke Leaving Hie Bullet-Proof Aeroplane. The Machine 
was Wrecked in a Recent Aeroplane Competition 




BABY 



j.., 

l J O P U L A R M E(£H A^Yc S J ^ 
AUTOS, THE NEV^' 
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DEVELOPMENT 



A most interesting development fit 
the European automobile industry! is 
vet unparalleled in the United elates, 
is the appearance of large number^ of 
small cars with exceedingly small, 
long-stroke motors^ These ears are 
manufactured nitre *ur less after 



k 

If? .. f 

the rating is 25 hp, at ILGOO revolutions 
a minute, this exceptional figure being 
attained by the use of very large valve 
areas. The change- speed gear is of the 
sliding type, affording two speeds for- 
ward and the reverse, and the final 
drive is bv worm gear. The very 



American mei^h dy * >f quantity produc- cheapest of the voiturettes, or “cycle- 




Dcmonatratlnfc tht Corr-par Stive 

Lightness of the Peugeot “Baby “ ’Which Weighs Only 500 Pounds 





Bcdetia B;,by " Which Usc-aS u Small 
Motor of Lcng Strode 



Long-^-treiVe V- Motor 
of English 
of the N-c W 
Light 
Type 



tion, but differ from the domestic 
small -car product in many respects, 
particularly in a tendency to show 
they have grown up from motorcycles, 
rather than grown down from ordinary 
automobiles. One of the most typical 
examples of the new ‘‘voiturette 
legere/ 1 as it is called in France, is the 
] don-Peugeot “Baby/' This car, which 
weighs only 500 lb., comfortably 
accommodates two people, and is pro- 
pelled by a tiny four-cylinder block 
motor, of bore by 3.5-iti. stroke. 

Despite these Lilliputian dimensions. 



cars/* as the English have it, are pro- 
pelled by air-cooled motors of substan- 
tially common motorcycle types. 



BOX-ELDER TREES FORM 
AN ARMCHAIR 



7f I 

. \Vis., 



On a /arm near Embarrass, 
may be seen a growing armchair, 
formed of 28 box -elder trees. It grew 
just as it is shown in the illustration, 
being carefully trained into shape by 
bn man hands. There are now 87 
joints in the chair, where the saplings 
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have been trained to grow together. 
One may recline in this tree chair with 
comfort. Just to keep the saplings 




T wenty-Eiffht I3os-.Etd.er Saplings Grow Into Arm- 
chair Having 87 Joints 

alive and save them from all kinds of 
destructive worms and insects has 
been a considerable task, to say noth- 
ing of the work of training and helping 
nature in the weaving together of the 
elders. 



ABSORPTION OF THE PLATING 
^ BY SOFT METALS 

One of the peculiar features of elec- 
troplating, according to the Brass 
World, is the fact that soft metals, 
such as lead, zinc or tin, will absorb 
deposits of copper, silver or gold after 



a time, to such an extent that the plat- 
ing will entirely disappear. This has 
not been generally understood as an 
electroplating fact, although it has 
been known in many lines for some 
time, particularly in coffin- hard ware 
and soft-metal novelty trades. 

It is said that the absorption of the 
plating may’' be prevented by first giv- 



ing the soft metal a coating of nickel, 
as this metal does not seem to have 
the property of “soaking in” and ef- 
fectually prevents the absorption of 
other metallic deposits. This method 
is used by the manufacturers of coffin 
hardware. 



HEAVY DREDGE LIFTED OVER 
RAILWAY TRESTLE 

In dredging an 80-ft, straight chan- 
nel in the T-oc Raw near 

Long Beach, the big dredge, which, 
with all its machinery, weighs about 
150 tons, came to the trestle of a 
double- track electric line over which 
a 15-miti Lite schedule is maintained 
for 18 hours of the day. The railroad 
company refused to allow the dredg- 
ing concern to do anything that would 
interfere with the regular schedule. 
After careful Study of plans, the 
dredge was raised to the height of the 
trestle— a matter of about 15 ft— by 
slowly jacking it up and placing crib- 
bing underneath; a like support was 
built up on the other side of the trestle 
to receive it, and the dredge was 
moved across in the early morning 
hours, after the last night car had 
passed. 



"1 
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The Dredge. wills Roller* in Re*nly 10 be 

Moved across, the Trestle 
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KtcrnaL glacier on the Slope of One of the "Three 
Sisters/ 1 Oregon 




ICE CAVES IN AMERICAN 
GLACIERS 



Snow is present in vast amounts the 
y e a r a r outi d on the si i > \ >e s of the 1 ' T 3 1 r c e 
Sisters” mountain peaks in Oregon, 
forming glaciers of almost solid ice 
which slowly move down the mountain 
sides, diminishing in size under the 
heat of the summer suti, but increasing 
again with the heavy snows of winter, 
The deep crevices found in these 
glaciers often form caves, as is shown 
th e accompanying illustrations, 



GAS PRODUCER HAS A REVOLV- 
101 If- ING FIREBOX 

A new type of gas producer, the chief 
feature of which is the method em- 
ployed to stir up the contents of the 
fuel bed by revolving one-half of the 
bed over the other, thus setting up a 
twisting and shearing motion through- 
out the entire fuel chamber, has been 
put in operation. The producer is di- 
vided horizon tally through the hot 
zone into an upper and lower section, 
and the two sections are made to re- 
volve in the same direction, but at dif- 
ferent speeds. Each section of the wall 

/ “ / 1 
fl k h L tfA • J <y%A 









v 



Ne,if View of Qhc of the Crevices, Which Forms a 
Veritable Cave 



carries with it that portion of the fuel 
be< I which it surrounds, thus producing 
the greatest amount of agitation 
through the hot zone without using an 
agitating arm. The fuel chamber, 
which is stationary and lias no bottom, 
wi 11 hold 1.000 lb. of coal, or sufficient 
to last for about half an hour. The 
lower edge of the fuel chamber is 
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cooled by water, and automatic de- 
vices are used to feed and spread the 
fuel, stir up the entire bed, and also 
remove the ashes. A fresh supply of 




Ga^produccr Furnace in Which the Fuel is Constantly 
Agitated by a Revolving Fire Chamber 

fuel is spread over the surface of the 
revolving fire bed as it comes under the 
fuel chamber, thus always keeping the 
level of the hre bed up to the bottom 
of the chamber, which is beveled on its 
lower edge for the purpose of pro* 
ducing a down-stroking effect upon the 
bed of fire as the latter passes tinder it. 

According to the manufacturers, the 
rotation of the lied tends to prevent the 
formation of blow holes and clinkers. 
The first step in the process of remov- 
ing the ashes is the grinding of them 
between the sides of the stationary air 
box or '‘ash crusher 1 " and the revolving 
corrugated wall of the lower section. 
After the ashes have been crushed they 
arc forced up to the top of the ash pan 
by three ash plows, which are kept con- 
stantly in operation and are adjusted 
when occasion requires. As fast as the 
ashes are lifted to the surface of the 
water in the ash pan, they arc auto- 
matically scooped up and carried to 
the required point for automatic dis- 
charge, As a result of the joint action 
of the automatic fuel spreader, the 
twisting of the fire bed and the contin- 



uous removal of the ashes, this pro- 
ducer is claimed to gasify one ton of 
coal every hour — at least twice the ca- 
pacity of the ordinary hand-operated 
producer, and at the same time the 
quality of the gas is greatly improved 
and more uniform. 



BEACON LIGHTS FOR 
NIGHT AVIATION 

A new method of illuminating aero- 
dromes to facilitate safe landings at 
night has been recently patented. The 
field or landing place is provided at 
regular distances apart — 80 to 160 ft.^ — 
with rows of lamps, located entirely un- 
derground, which give light of an in- 
tensity calculated to be plainly visible 
to the airman without dazzling the eye. 
In descending, the airman sees the 
whole field as a chessboard, the per- 
spective view of which gives him a 
means of estimating how high above 
the ground he is dying. 

The lamps are located in circular con- 
crcte recesses in the ground and their 
light is thrown upward by reflectors. 
Above the ground is a hood made of 
wire cloth covered with a transparent 
fabric which softens the glare of the 
light, this hood being collapsible, so 
that the wheels of an aeroplane may 
pass over it without damage either to 
the hood or to the machine. A spring 
is provided inside the hood to extend it 
again after it may have been run over. 



TEARING HILLS DOWN FOR 
HOME BUILDERS 

Not a section of a Panama Canal 
"cut,” but a new hillside residential 
district in the city of Portland, Ore., is 
illustrated here. The rapid growth of 
the city has made it imperative that 
new home sites be found, and accord- 
ingly an enterprising firm has under- 
taken to terrace out the side of a 
mountain, to furnish building lots and 
streets of easy grade. The principle 
of hydraulic mining is employed in the 
work. The ground is torn out by 
water forced at it under great pres- 
sure, and then the earth and rock are 
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Like a Scene on the Panama Canal is This Section of Portland, Where Hills are being Torn Down 

to Provide Terraced Hou»e Lots 



washed away to the river bottoms in 
large flumes. 

The newly made lots command high 
prices, and are so much in demand that 
they are sold even while covered with 
forest growth, before the hydraulics 
have been turned on them. 

In the accompanying photograph 
the buildings in the right middle dis- 
tance are structures left standing since 
the Lewis and Clarke exposition in 
Portland in 1905, 



LARGE MEN AS MOTOR-TRUCK 
DRIVERS' 




Large, well-developed men, who can 
load and unload as well as drive and 
take good care of the machinery, are 
in demand as motor-truck chauffeurs. 
Almost without exception the business 
concerns who are sending men to auto- 
mobile schools for training pick out 
bigprmsciifar men. The wage paid to 
motor-truck drivers seems to he deter- 
mined to a considerable extent by the 
capacity of the trucks. The average 
wage of drivers of 1-ton trucks in Chi- 
cago, for instance, is $1.8 per week, 
drivers of 3-ton trucks get from $21 to 
and drivers of 5 to 7-ton trucks, 
per wcel 
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LONG-DISTANCE TELEPHONY 
WITH STRONG CURRENTS 




Talking into a telephone which uses 
strong currents of electricity makes it 
hot, but strong currents are needed 
for successful 
long - distance 
use, and so 
two Swedish 
engineers 
have devised 
a microphone 
transmitter 
that is made 
to keep its 
temper by a 
cooling fluid 
c i r c u 1 1\ ting 
through the 
mechanism, A 
fluid w h i c h 
will not trans- 
m i t electric 
currents is 
used in order 
to p revc 11 1 
short cireuit- 
i n g. E y 
means of this 
device conversations have been suc- 
cessfully carried on over a distance of 
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3,300 miles. The microphone is also 
useful for wireless work, and in this 
connection has been operated with as 
much as 200 watts. They have recent- 



ly been adopted for a wire telephone 
line between Stockholm and Berlin, a 
distance of about 600 miles, of which 
30 miles is submarine cable. 




MOTION-PICTURE FILMS AS 
MACHINE DEMONSTRATORS 



tm 



le motion-picture film as an agent 
for showing machines in action to pos- 
sible purchasers in all parts of the 
country is a field of mot ion -picture 
activity now being rapidly developed, 
l arge machines cannot be taken to the 
possible buyer for demonstration, but 
films showing how the machine is 
made, assembled, and operated, can be 
placed in a trunk, along with a project- 
ing machine, and demonstrated any- 
where. The kinds of machines now 
being sold by this method are many, 
including traveling cranes, derricks, 
dredges, brick-making machinery, mar- 
ble-quarrying outfits, powder machines, 
water sluices, excavating machines, 
milling machinery, laundry machines, 
and the like. 



it flows into the cups from the tap- 
pers, gradually turns into crude rub- 
ber in the form of a biscuit. The rub- 
ber tappers, each of which is provided 
with a device to prevent the inner bark 
of the trees from being injured, are so 
arranged upon the trees that each 
tapper takes the sap from a different 
part of the tree, in accordance with 
tree-tapping laws based upon many 
years of experience in extracting rub- 
ber milk. The apparatus, which is 
capable of milking more than 5,000 
trees at one time, is operated to best 
advantage during the early morning 
when the sap flows more freely. 



MILKING THOUSANDS OF RUB- 



BER TREES AT ONCE 



machine for obtaining the sap 
from thousands of rubber trees at 
once, with less manual labor and with- 
. nut injury to the bark of the trees, has 
been invented by a civil engineer. The 
apparatus consists^ oT'frro- parts, one 
of which is fastened to the tree and 
connected by an electric wire with the 
other part which is placed in a central 



Upper View — Central Station WKieh Controls 

Tap pinu Apparatus on Trees 

Lower View — Tapping Apparatus Adjusted to a 
Rubber Tree and Wired to Centra] Station 

operating station. To each tree is at- 
tached 30 rubber tappers, each lead- 
ing to a cup for catching the sap as it 
is drawn from the tree by the electric- 
ally operated mechanism* The sap, as 



HEN AS FOSTER MOTHER J* 
TO KITTENS % * 

A hen that adopted a litter of kittens 
and thereby started a friendly feud 
with the mother cat, is shown in the 
accompanying illustration along with 
her adopted family. The kittens were 
bom in a lien's nest on a California 
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Courtesy ot Outdoor World nm\ BtMreatian 

A Htn That Brought Up u Litter of Kitten* 



farm, and their presence was not 
known to the Farmer until he found 
the hen hovering them. They seemed 
to enjoy the warmth of the old hen's 
wings, and this caused considerable 
jealousy when the mother cat came to 
feed them. At first the cat seemed 
willing, however, to let the hen hover 
her kittens, and only concerned her- 
self with their feeding, but once when 
the lien was off the nest after food, the 
cat enticed the kittens out of the barn, 
where the foster mother subsequently 
found them and made considerable fuss. 
When the kittens grew older, they fol- 
lowed the hen about the yard like a 
brood of chicks, and were even coaxed 
up on the roost, but the mother cat 
finally carried them into the house and 
the hen was disconsolate. 

USING SIMPLE MECHANICS; 

IN SURGERY f L 

Besides his knowledge of medical 
and surgical principles, the surgeon 
must have some skill in practical me- 
chanics. In his work lie often applies 
simple mechanical principles. If one 
broke a prop used to bold up a clothes- 



line or the limb of an overburdened 
apple tree, he would nail it or nail a 
cleat on it, to hold the parts together. 
That is precisely what the surgeon fre- 
quently does nowadays with a broken 
bone. One illustration shows how he 
pulls the bones together and drives 
some ordinary 8 or 10-penny wire 
nails, sterilized, of course, into the 
broken ends. If the break is such that 
the nails will not serve the purpose. 




Ordinary Nails Ustd to Hail Repair of Lef lic-ncg 
Repair Birokrtt ut Ankle. Safety Pin 

Bones Shown is In Bandage 

he opens up the scat of the fracture, 
accurately adjusts the broken ends of 
the bone and puts a metal cleat on one 
or both sides and fastens it with ordi- 
nary wood screws. Or he may put in 
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a pin just as t lie carpenter uses a rear axle is by means of a rope run- 
dowel. This may be of rnetal t bone or ning over large sheave pulleys. The 
ivory, the center of the bone being first gasoline tank is mounted directly over 
drilled or hollowed out to receive it. the engine. 




Plates ScrewfJ ontg Ugue Hit of Platea Screwed 
to Repair a Broken into Bone to Repair 

Stain Bone a Bad Break 

Wires are also sometimes used for the 
purpose. Any of these foreign ma- 
terials may either be left indefinitely, 
or removed after union has taken place. 
Some of the different forms of cleats, 
or Lane's bone plates, as they are 
called, after their originator, Mr, Ar- 
huthnot Lane, the noted English sur- 
geon, are shown in one of the illustra- 
tions. 



A UNIQUE HILL-CLIMBING 
AUTOMOBILE 

One of the participants in a recent 
hill climb in Europe was the curiously 
constructed car shown in the accom- 



RUSSIA TO FENCE IN HER Q 
GERMAN FRONTIER ^0 ^ 

China built a great wall as a protec- 
tion against the barbaric yellow 
hordes. Russia is to erect a barbed- 
wire fence, 7 ft, high, in an endeavor 
to stop tiie constant smuggling at 
its German frontier, The boundary 
between Germany and Russia is 
marked by a ditch, and it is on the Rus- 
sian side of this that the fence will be 
erected. This fencing out of Germany 
will take five years to complete. 



ALUMINUM TAGS FOR ALL 
MILITIAMEN 

Identification tags arc to be worn by 
all officers and men of the national 
guards at maneuvers and other field 
duties in the future, each to bear the 
name of the militiaman with Ids com- 
pany, regiment and rank. War-depart- 
ment orders provide that the tag shall 
be of aluminum about the size and 
thickness of a half dollar, and shall be 
suspended about the soldier's neck by 
a cord. 
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THE UNASSISTED STARTING 



OF AEROPLANES 



A Hil] Climbing Automobile of Novel Type 



a recent military competition for 
aeroplanes, -me of the rules was that 
the pilot should be able to start his 
m a c h i ii e unassisted, 
but when the competi-i 
tion was actually held, 
no attempt was madeNv* 
to see whether or not • 
this could be done. It ^ ^ 
was quite evident, how- * 
ever, that not a single 
machine in the com- Yj 
petition c o u 1 d be 
started except by\^ 



pany mg illustration. The drive from swinging the propeller while the tna- N \ 
the uniquely mounted engine to the chine was held back. Yet it is con- J 
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celled that a self-starting arrangement 
is of great importance, especially for 
military machines, and the problem 
should not be particularly difficult of 
solving, as has already been shown on 
several types of hydro-aeroplanes. 



SWAN STREET SIGN FOR SWAN 




AVENUE 



At one crossing of Swan avenue, in 
Ocean Park, Cab, is a swan -shaped 
street sign which suggests a number 



OLD MINE WORKING AS AIR 
RESERVOIR 3 

By placing a concrete bulkhead 
across a drift at the 700- ft. level of a 
mine near Ross land, IP C,, an aban- 
doned section — this underground 

working has been converted into a 
novel compressed-air reservoir. The 
bulkhead is 8 ft. thick, reinforced with 
steel bars. Back of this bulkhead is a 



water chamber 35 ft. long, formed by 
placing a 12 -in. bulkhead across the 
drip. The air communication between 
the main air line and the storage cham- 
ber is through a CP in. pipe. Pressure 
gauges and valves are arranged on the 



outer face of the bulkhead for con- 
trolling the -outflow of air. The rock 
in the sides of the reservoir is close 
grained and free from Assures. 



(2-OV ’■ *r 



l A r 






i \ y\ o t. 1 o ^ 



i < 



MACHINE MAKES, FILLS AND 



SEALS BOXES 



A machine that automatically fills a 
paper bag with a brand of cooking 
powder, folds the top of the bag, makes 
a pasteboard box, places the bag and 
a printed circular in the box, seals the 
box and drops it into a large basket, 
is among the labor-saving devices used 
by a large manufacturer. The entire 
operation requires but a small fraction 
of time and 15,000 boxes arc filled and 
sealed in a day of 10 hours. The most 
expert pair of human hands could not 
complete one box in less than three 
minutes, or 200 boxes in ten hours. 



Git is claimed that the candy -pulling 
machine, described on page Tad of the 
November issue of Popular Mechanics 
Magazine is covered by U. $. patent 
owned by Mr; JL L. Hildreth* of Bos- 
ton, Mass., and that parties desiring 
to make the machine had best com- 
municate with him before doing so. 




A Swan-Shaped Sign Indicates the Name of the Street 

of possibilities in street-sign practice. 
Many streets in the towns and cities 
of the country bear names that could 
be subjected to like treatment, and the 
person trying to find his vv ay abou t 
would be able to tell a street at a 
glance while still some distance from it. 



GERMAN WATERING MACHINE 

FOUR HUNDRED FEET LONG 

The American visitor to east Ger- 
many at the present time would be 
greatly struck by the extremely odd- 
looking machines which have made 
their appearance in some of the fields. 
At first glance, they would seem to 
consist of a very long iron pipe bent 
into fanciful shapes, supported on iron 
wheels, and carrying 2u fountains of 
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water. The apparatus is really made 
up of 10 watering machines, joined to- 
gether by 20-ft lengths of rubber hose. 
Each unit consists of a horizontal iron 
pipe, 20 ft. long, supported on two 
wheels. At each end of this pipe is an 
upright pipe which sends a spray of 
water 10 ft. in every direction. Thus 
10 of the units water a strip 400 ft. 
wide. The hose attached to the water- 
supply" hydrant is long enough to allow 
the machine to he drawn over a dis- 
tance of 400 ft, on one side of the 
hydrant, and then, by returning on the 
other side, over an additional width of 
40u ft,, so that, in all. it waters an area 
800 ft. wide hy A On ft, long from one 
hydrant. Enough hydrants are used 
to cover the entire field, whatever the 
area. The water is pumped from rivers 
and lakes, or from wells by means of 
high-pressure centrifugal pumps. 

The invention of tins machine by r 
Szczepkowski, and of others, which 
work more like large lawn sprinklers, 
was caused by the drought of lflll, 
'Hie Kaiser \\ ilhelm Agricultural In- 
stitute took up a study of methods of 
irrigation, and h was concluded that 
the American method of running the 
water in furrows is too wasteful. Be- 
side this, the ground surface in eastern 
Germany is too irregular. 

(EA Russian woman flier, Ljuba Gal- 
ant schikow, made a new altitude rec- 
ord for women by reaching a height 
of 7,800 ft. 



WARSHIPS TO FIGHT FIRES IN 
CITIES 

The big battleships 
States will he used to fight fires in 
cities along the Atlantic coast, accord- 
ing to letters of inquiry received by the 
tire chiefs of these cities from the gov- 
ernment relative to the sizes of hose 
and kinds of couplings in use by their 
respective lire departments. As all the 
warships arc equipped with powerful 
pumps that can throw large streams of 
water a long distance, the government 
proposes to couple these pumps to the 
city’s fire hose in case any of the ves- 
sels should happen to be in port at the 
time of a fire. 




IDEAS FOR NEW ALPHABET 
WANTED BY CHINA 

Suggestions for a new alphabet have 
been called for by the Chinese republic 
with the intention of adopting the one 
which is best- What is wanted are 
‘'signs which are simple in form, as few 
as possible, and adequate to express all 
the various sounds commonly used in 
the principal Chinese dialects. - ’ A con- 
ference of learned mandarins was re- 
cently called by the minister of educa- 
tion to work out the alphabet, but the 
scholars finally agreed that they could 
not solve the problem alone and made 
lli c recommendation for a public com- 
petition. 
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To Protect the Ways of a Lathe 

The chips cut from metals occasion- 
ally carry with them particles of yyri t 
anti sjmcl, especially when turning 
cast-iron pieces in a lathe. This grit 
is apt to stick on the grease of the 
w;iy L y and when the carriage travels 
over it. the metal is scored and in 
time llte ways become worm The n ca I 
workman, who cares for cleanliness 
and the appearance of his machine, 
can easily prevent this scratching and 
scoring of the lathe or planer ways- by 
making a small attachment as shown 
in the sketch. The little device con- 
sists of a strip of brass, cut to fit the 
Y -shape of the ways, bent as shown 
and attached to the carriage with a 
screw, A piece of felt, A. is fitted hc- 




Tht Stub]! Piece qF Pelt Piets Up All Grit and Keeps 
the Waj’i Well Oiled 



tween the brass strip \\ and the end of 
the carriage. The felt is well soaked 
in oil before putting it in place. This 
will not only pick up the dirt particles, 
but will keep the ways well oiled. — 
Contributed by Chas Kauf matin. 

Santa Ana, Cab 



Eliminating Cooking Odors 

Cooking without odors may be ac- 
complished in the following manner: 
Make an attachment for all utensil 
covers to convey the rising vapors 
from the cooking through a small pipe 
which enters the stove or range pipe. 
The pipe is removed from the cover 



after the cooking is completed, and a 
small cover, hinged to the stovepipe, is 
dropped over the opening. The small 




pipe should lit perfectly into the hole 
in the utensil covers. I he odors will 
be easily taken up the pipe and chim- 
ney along with the burned gases of 
the fuel —Contributed by Julia A. 
White, Glenbum, Pa. 



Stair Steps for a Steep Pitch 

A certain building requiring a stair- 
wav had a very small place left avail- 
able for that purpose : in fact, the space 
almost demanded a ladder. As stair 
steps were desirable. I used the fol- 
lowing plan which gave an excellent 




footing on each step, yet did not inter- 
fere with lifting one foot above the 
other. As shown in the sketch, each 
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step was cut to form an opening near 
one end, the cut-outs being on alter- 
nate ends of successive steps. These 
cut-outs provided an unobstructed 
way for the foot to pass through as 
it was raised to that level. The open- 
ings in the steps were made semicir- 
cular and about 6 in. deep— Contrib- 
uted by 5. R, Moore* Cleveland, O, 



A Winter’s Spare Time Devoted to 
Sign Painting 

The workman in a small town hods 
plenty of spare time during the wi liter 
months, and T, for one, turned this 




The tiuurds on the Fence are First Given b Coat of 
the White Paint, Then Lettered 



time into profit by the exercise of a 
little ingenuity* Not having much 
capital but plenty of time, I spent 
about $3 in buying material for paint- 
ing advertising signs* The outfit of 
brushes 1 purchased consisted of a 
4-in. fiat wall brush ; two flat artists’ 
brushes, otie Ij-in., the other a yi-in., 
and a set of riggers. The materials 
purchased were 1 gab boiled linseed 
oil, 2 gal. kerosene, 10 lb. whiting, 5 
lb, cheap white lead, 1 lb. each green, 
blue, red. yellow and brown dry paints. 

The white paint was mixed first, 
then to one-half the lead I added 5 
lb* whiting, 14 gal. linseed oil and 1 

ABCDEF abedef 
ABCDEF dbcc/ef 

t&KXSiS aSocAe* 

Tht Slanting Alphabet* were Preferably Used. But a 
Perpendicular One is Quite Effective 

gal* kerosene* This made a good white 
mixture that spread easily with a 
brush and proved to be durable and 
cheap, costing only about 40 cents per 



gallon. The other paints were mixed 
with the same proportion of oil and 
kerosene, hut it was found that the 
red and blue would fade, and black 
was therefore substituted for these 
colors. 

Orders were procured from local 
merchants for fence signs, the signs to 
be not less than 12 ft, in length, at 1 
cent a lineal foot or 12 cents a sign* 
Contracts for over GOO signs were eas- 
ily secured, and as I could paint an 
average of 75 signs a day at a cost of 
3 cents each, a profit well worth the 
trouble was the result. 

When this job was finished, I 
planned another which was to make 
smaller signs for those who did not 
care for fence signs, and these signs 
also proved ready sellers, I procured 
a roll of ready-made roofing and coated 
its smooth surface with the white 
paint, but found that it required two 
coats of color to cover the roofing 
color. The roofing was then cut into 
rectangular pieces, 2l by .10 in. The 
signs painted on these pieces were 
sold for 15 cents each. This did not 
prove to lie as profitable as the fence 
signs, but my spare time was occupied 
and sonic money resulted from the 
work. 

Only tlie two styles of slanting let- 
ters were used, but another— that 
shown at the top in the sketch — is also 
practical. They are all simple in de- 
sign and easily put on the painted 
surface. 



To Prevent Wing Nuts Falling from 
Bolts 

Wing nuts are exceedingly handy 
devices for providing a convenient 
way to make attachments that are 
easily and quickly undone, but they 
are very much inclined to work them- 
selves off the threads on account of 
the balancing of the wings. This is 
especially true where they are used 
to fasten tlie valve-mechanism cov- 
ers on automobile engines. It is a 
simple matter, however, to keep them 
on the thread, even though they be- 
come loosened, l>y removing one of 
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the wings* The single wing may 
drop halt a turn at most, by gravity, 
but there will be no possible way for 
the nut to jar itself off. The removal 
of one wing does not interfere with 
tightening or loosening the nut with 
the fingers*— Contributed by Stanley 
P* McMinn, Brooklyn, N* Y. 



Stippling Drawings with an Electric 
Buzzer 

The draftsman making a drawing 
where concrete sections are shown in 
a stipple will find the device illustrated 
very handy to accomplish the effect. 
An old bell, a push button and a com- 
mon battery cell are all the requisites 
necessary. The gong and the lugs 
that hold it are removed, and the knob 
on the cud of the hammer is replaced 




The Electric 
liuzzef Drives 
the Pen Point At 
a Rapid Speed in 
Making a Stipple 



by a socket to hold a pen point. The 
whole is then mounted on a board with 
the push button conveniently mounted 
ou the opposite side. I found it bet- 
ter to mount the bell box upside down, 
making the stroke of the magnet or 
armature, when released, the working 
stroke of the pen* This device not 
only saved its cost many times over, 
but does better work which, of course, 
is not so tiring to the eyes and wrist 
as when done by hand* — Contributed 
by Jacob Goldberg, Marshfield, Ore* 



Automatically Operated Siphons 

Having a series of glass-bottomed 
aquariums which must be connected, 
I used a self-starting and self-stopping 
siphon, as shown hi the illustration, 
between the tanks* The sketch shows 
the shape of the siphon, 




This siphon can be used in a cider 
mill or wine factory for connecting 
vats, thus saving the expense of mak- 



The Shape- of the Siphon Makes It Self- OpMfltfng in 
Starting: end Stopping When the Liquid 
Level I* Changed 



ing the connection through the hot- 
toms. The farmer could use the same 
device for connecting a series of tubs 
for watering stock. — Contributed by 
Edward F. Bigelow, Sound Beach, 
Connecticut, 



Handle End for a Vise Screw 

While making a carpenter's bench 
vise, I found that the fitting which 
holds the handle of the screw, as shown 
by the dotted tines in Fig, 1, was lost. 
After some thought I came to the con- 
clusion that the screw could he re- 
paired by threading the end and screw- 
ing on a pipe tee. The projection 
A w T as sawed off and the end of the 
screw threaded for a %-in* pipe, where- 
upon a %-in, pipe tee, B, Fig. 2, was 
screwed on tightly. As a further pre- 
caution, a %-in. hole was drilled 
through the fitting, and the screw and 
a rivet inserted. 

The handle was made of a piece of 
34-in* pipe, about 12 in, long, threaded 
on both ends. After slipping the pipe 




An Ordinary Pipe Tec Taking ttio Plate of the 
Regular Casting on A Via* Screw 



through the tee, the half of a %-in. 
coupling was screwed tightly on the 
threads of each end. — Contributed by 
Clyde L. Adams, La Grange, III* 
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Wood Holder for a Sawfauck 

Sawing wood on a buck is a very 
fatiguing job because the leg, in hold- 
ing the log in the crotch of the buck, 
is in a very unnatural position. With 




an improvement on the ordinary saw- 
buck, as shown in the illustration, the 
foot is placed almost on a level with 
the ground in a position as if standing 
in front of the buck, not only making 
a natural and comfortable position, but 
also causing the log to be held much 
more firmly and without effort. 

A piece of hard wood is nailed firmly 
on the two back legs of the buck near 
the bottom, a heavy eyebolt is screwed 
into it in the center and a chain 
attached. The chain should be long 
enough to reach over the largest log 
and down to the ground in front of the 
buck, A lever is hinged to the hard- 
wood crosspiece near the center and 
extends to the front side of the buck. 
A hook is fastened in the front end of 
the lever in which to hook the links 
of the chain. 

A log is placed in the crotch of the 
buck in the usual manner and the chain 
is brought over the log and a link 
placed in the hook of the lever while 
the latter is raised several inches from 
the ground. The lever is then pressed 
down by the foot and the sawing 
started- — Contributed by L. A. Suver- 
krop, New York. 



C Automobile radiator leaks are often 
caused by steam pressure. To prevent 
this, keep the cap vents open. 



Driving Nails in Cement 

Cement would be used in many 
places, were it not for the difficulty of 
driving nails into it so that they will 
hold. If clean cinders are mixed with 
the sand and cement, the surface made 
with this material will hold a nail al- 
most as solidly as if driven in wood. 
After giving this a thorough trial, I 
can recommend it for fence posts and 
nailing-places in basements, — Contrib- 
uted by Harry Fritzinger, Decatur, 
Indiana. 



Priming Bottle for a Gasoline 
Engine 

A safe and convenient stopper for 
a bottle holding priming gasoline for 
an automobile engine is shown in the 
illustration, in which C is a common 
cork thrust into the neck of the bottle 
flush with the top and having a hole 
previously burnt through its center 
just a trifle smaller and to conven- 
iently admit a piece of bent tubing, A 
piece of steel umbrella tube is quite 
satisfactory, says the Automobile 
Dealer and Repairer. At its straight 
end a slit, D, about V 4 iti- long, is filed, 
and a plug. A, with a projecting lip, is 
tightly fitted into the end. Soldering 
this plug is not unwise, although not 




absolutely necessary, if it is made a 
tight fit. The head of a 20-penny wire 
nail will be found to fit snugly and 
serves the purpose quite well. To se- 
cure the cork in its position it is best 
to bind it down with twine or wire to 
the neck of the bottle. When the bot- 
tle is tilted the gasoline will flow 





POPULAR MECHANICS 



through the opening D and out 
through the tube B, 

Evaporation and flow of the gaso- 
line is prevented by drawing the spout 
up until the flange A is tight against 
the cork. It will be observed that the 
opening D will thus be closed* and no 
amount of rough shaking will make 
the gasoline escape, A stopper of this 
kind is very convenient to handle with 
gloved hands or cold fingers. 



pipe, A, and cutting the spiral on one 
side, as at B, Bail handles may be 
formed on a pipe that has been flat- 
tened as shown at C. A3 or 4-in, pipe 



Shutting Off Water in a Frozen Stop 
Box 

One morning during very cold 
weather I faced the combination of a 
burst water pipe on the inside of the 
building and a frozen stop box on the 
outside. The water could not be 
turned off at the stop box, as this had 
been left without cover so long that 
it had become filled to the top with 
dirt, Fig, l t which apparently was 
frozen solidly all the way down. 



A Number of Pieces can be Shaped snd Cut Quickly 
from u Length of Wire 

can be easily shaped by hammering it 
while at a red heat. The wire coiled 
on this form is cut as shown at D. 
If the pipes are filled with lead, they 
can be easily gripped in the jaws of 
a vise, as shown at E p for winding the 
wire upon them, Rings and handle 
bails can be shaped on these 1 forms 
from wire up to Ji-in, in diameter,— 
Contributed by Louis A. Brown, 
Washington, D. C. / 



Cover for sr Well Curb 

The open well that must be used 
occasionally can be covered or a curb 
provided that will prevent dirt from 
entering or any vermin from falling 
in, and yet be easily accessible for 
obtaining water, A platform is laid 
on joists and the curb built up over 
the well top. The feature of the pro* 
tection is the cover, which is pivoted 
on a bolt, A, and turns around on the 
extension of the board B when the 
arm C is pulled in the direction of 



fit. I Fffi.3 

A Method of Reaching Si Stop Cock by BgrEng; through 
the: Frozen Filling 1 In the Stop Bow 

The prospect of digging being 
highly unpleasant, 1 procured a large 
auger and bored through 18 in. of 
frozen earth, Fig. 2 , until I encoun- 
tered mud. After this, it was not long 
until I had the key inserted, Fig, 3, 
and the water shut off.— Contributed 
by J ames M, Kane, Doylestown, Fa. 



Forming Pot-Cover Rings and Bail 
\Handles 

A way to quickly shape a number of 
rings, bail handles, etc., for pans and the pointing arrow. This covering is 

pot covers is to use a piece of pipe as easy to open and dose in stormy 

the form, Rings for pot covers are weather with snow or sleet on the 

shaped by coiling the wire on a round parts. 



The Cover is Kac,y to Open and Close and ll 
Keepa the Dirt Out ef the Well 
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Fluting Taps on a Drill Press 

It often happens that a tap must be 
made for some special job and where 




Polish for Brass or Copper 

A very good polish fpr use on brass 
ami copper is described by the Modern 
Painter as follows* Sodium chloride, 
2 parts; oxalic acid, 3 parts; water, 40 
parts; bolted pumice, 100 parts; oil of 
turpentine, 3 parts; soft soap, 13 parts; 
lard oil, 13 parts, Dissolve the salt in 
water and the acid in this solution. 
Mix the solution with the powdered 
pumice; incorporate the soap; then 
heat in the oils. 





The Shape of the Metal Piece for Holding the Tap 
Slanli to be Fluted with a Drill 

can be cut on the drill press either be- 
fore or after threading the steel The 
manner of doing this is as follows: 
Drill a piece of metal, as shown in 
A, the size and shape of the outlines 
for the finished tap. Drill and tap a 
hole for a setscrew as shown, 

The flutes are cut with a twist drill, 
and the right size to use in making a 
Tin. tap is a drill. For other 

sizes increase or decrease the size of 
drill as necessary to make the flute 
the proper depth. The end of the metal 
is laid out as shown in B. If the metal 
is cast iron, small holes should be 
drilled and steel pins inserted, as shown 
at C, on the line of the outer edge of 
the four circles. These pins should be 
a driven fit. The blank piece for the 
tap should be turned up straight to 
fit the hole drilled for it in the block, 
then, after drilling the flutes, it is 
shaped as desired. Four boles drilled 
as shown cut the flutes in the metal of 
the tap.— Contributed by J. F. Tholl, 
Detroit, Mich. 



<1 A stove polish of good quality con- 
sists of 3 parts graphite, 4 parts cop- 
peras and 3 parts boneblack, mixed 
with water to form a paste* 



Center-Point Holder for Beam 

Ctknpasses 

Having frequeiVbuse for a beam com- 
pass and finding it a difficult matter to 
overcome its tendency to tilt from side 
to side, which veiy often injured my 
layout, I made the device shown in the 
sketch. 

A metal disk with a glass center set 
flush with the bottom surface is used 
for the center end of the beam. In the 
center of the glass is a countersunk 

hole for the end of the beam center. 
The glass enables the workman to see 
the drawing and the place to set the 
center. This device prevents any 
injury to the drawing. A sleeve of 
heavy brass tubing Is supported with 
three braces directly over the counter- 
sunk hole in the glass disk. The shank 
of the compass center fits into this 
sleeve, and the point centers the coun- 
tersunk hole. This tripod arrangement 




beam in an upright position, prevent- 
ing any side motion. — Contributed by 
Francis X. Kuchler, Baltimore, Md. 
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Electrolysis cm Underground Cable Sheaths 

} . 

By GEORGE LITTELL 



While it is an established fact that 
under ground cables are cheaper to 
maintain, are less subject to disturb- 
ances of the weather and, therefore, less 
liable to failure than overhead wiring 
or aerial cables, it is also well known 
that the maintenance of the under- 
ground plant is no small item. Flic 
greatest bulk of the expense of the 
underground system is caused by 
electrolysis. While this action affects 
any and every kind of metal that is laid 
underground, it is particularly the 
sheath of underground cables that suf- 
fers* This is due to the fact that the 
armor is almost pure lead and. there- 
fore, offers very little resistance to the 
current flowing through it. 

Electrolysis, as the linemen use the 
word, means the eating away of the 
cable sheaths by the stray currents 
from street-railway or other grounded 
high-tension circuits which seek an 
easy return to the power house and, 
for this reason, jump from the rail or 
other conductor and enter the sheath 
of the underground cables, or any other 
conductor which offers less resistance 
to its homeward journey; 

Except in rare instances, the cur- 
rent, in flowing from one kind of con- 
ductor to another, will be compelled to 
pass through the earth, and it is at the 
points where the current emerges from 
the conductor and enters the moist 
earth that electrolytic action occurs, to 
the probable destruction of the cable, 
or other conductor. Therefore, if volt- 
meter tests show that the current is 
flowing to the cable sheath from sur- 
rounding conductors, it proves that 
the sheath is negative and that there 
is little or no chance for electrolysis 
to get in its work* If, on the other 
hand, the sheath is found to be posi- 
tive, and the current is flowing from it 
to surrounding conductors, the maxi- 
mum positive point on the cable must 
be determined, and a heavy copper or 
other suitable bond must be run from 
this point to the rail or return feeder 



of the electric-railway system, or other 
conductor to which the readings indi- 
cate the current to he flowing* The 
direction of the current which is harm- 
less to the cables is shown by the 
arrows in Fig. 1, and the direction of 




Electioly&fa Attacks tht Spot Where the Current 
Leaves the Sheath Cor a Return Route 
Ottering Lesi Resistance 



harmful currents by the arrows in Fig* 
S, which also shows the location of the 
place most attacked* 

As lead is corroded by electrolysis 
almost twice as rapidly as tin; more 
than twice as rapidly as copper or iron 
and IS times as rapidly as aluminum, 
it can be readily understood that the 
underground cable sheath will be 
injured much more quickly than iron 
pipe which may form a network all 
around it. Under certain conditions, 
due probably to the fact that the 
energy expended per unit area of the 
sheath surface may not be great 
enough to decompose the salts in the 
damp earth, it sometimes happens that 
the current will leave the conductor 
sheath without harm to the metal ; and 
because the character of the earth 
around the pipe may have become 
changed by the decomposition of its 
salts, thus rendering it incapable of 
acting any longer as an electrolyte* 
electrolytic action may take place for 
a while and then cease altogether* 

One of the most peculiar things, and 
there are many of them connected with 
electrolysis, is the fact that very often 
- — in fact, in the majority of cases — 



2m 



POPULAR MECHANICS 



the affected cable appears to be all 
right, unless it is gone over with the 
hand or happens to be situated in such 
a position that a good light can be 
thrown upon it, If the hand encoun- 
ters the corroded spot, the sheath will 
be' literally wiped off under the pres- 
sure, The corroded spots may be read- 
ily detected by a good light on account 
of the reddish tinge which denotes 
that the damage is complete, and it 
only remains for a heavy rain to soak 
the cable and cause trouble. 

On account of the continual changes 
in underground conditions, many com- 
panies have every cable in each man- 
hole tested at least twice a year, and 
often three times. The record of these 
tests is kept for reference, and when- 
ever cables are shown to be in a 
dangerous condition, a test man is 
appointed to see that everything pos- 
sible is done to prevent electrolysis 
from completely destroying them, 
thereby reducing, as much as possible, 
the trouble arising from this cause. 

In testing for electrolysis two poles 
are used, about 7 ft* long and each hav- 
ing a sharp metal point on one end to 
which is attached a heavily insulated 
copper ware. This wire is in turn con- 
nected to a mil !i voltmeter. The point 
of one rod is then placed upon the 
cables, one at a time, while the end of 
the other pole is placed in contact with 
any surrounding conductors, such as 
water pipes, gas pipes, rails of the 
street railway, or the like, and the dif- 
ference in potential is carefully 
recorded, as is also the direction of the 
current. 

If continuous rails were laid by the 
street-railway companies, or a two-wire 
overhead system established instead of 
using the ground return, the danger of 
serious damage by electrolysis would 
be largely eliminated. The former 
method is impracticable at present, as 
there is no way to take care of the 
expansion and contraction which 
would naturally follow changes in the 
weather. The two- wire overhead sys- 
tem could be used where there is a 
good straight run with but few turns 
and crossings, but such conditions sel- 



dom exist in cities, and it would be 
useless on country and suburban lines, 
as underground cables are not used in 
the country, Under present condi- 
tions, therefore, little can be done to 
overcome the damage by electrolysis. 
One of the main things to do is to bond 
the cables together. The bonds are 
placed between all cables in each man- 
hole through which they pass, and the 
bonding ribbon is soldered to the 
sheath of each cable, as shown in Fig- 
3, plenty of slack being left between 
cables to allow for the bonding of any 
additional cables which may be pulled 
through the manholes at some future 
time. 

Next in importance to the proper 
grounding of the cables is to make the 
trolley the positive side of the system. 
To this end, the trolley track should be 
thoroughly bonded and the bonds 
maintained in good condition, as a 
poorly bonded rail joint allows the 
return current to escape from its 
proper conductor very readily; and, 
further, any metallic connections which 
may exist between piping or lead-cable 
systems and the track should be imme- 
diately located and removed* Where 
cables or underground conductors pass 
under tracks or through regions where 
they are exposed to electrolytic action, 
they can often he protected by being 
covered with glazed tile or by placing 
them in a trough filled with asphalt. 
The latter method is not practical, 
however, for a telephone or power 
cable, as these sometimes must be 
removed hurriedly to relieve a case of 
trouble, and imbedding them in asphalt 
would necessitate digging up the 
ducts, laying a new conduit and pull- 
ing in and splicing new cables. 

As nearly all underground cables are 
placed in vitrified-clay ducts, electroly- 
sis usually attacks the cables in the 
manhole, the clay duct being more or 
less an insulator, but if the duct is 
damaged at some point, the cables are 
often attacked in the ducts, 

The cable sheath attacked by elec- 
t roly sis ts not entirely destroyed, but 
the damaged part usually appears as a 
large reddish spot, a long narrow strip 
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or several small spots, where the lead 
has been turned into a sort of paste 
which can be wiped off with the hand. 

It has been proven that one ampere 
of current will corrode Ta lb. of lead in 
one year. As the largest sheath weighs 
about 5 lb. per foot, it can be readily 
understood that the time in which 
electrolysis will ruin a cable is less 
than six months. With the rapidly 
increasing size of the cables, many of 
which contain over GIN I pairs, or l,2t)0 
separate wires, the thickness of the 
armor necessarily decreases, as the 
larger cables must have lighter armor, 
or it would be almost impossible to 
handle them without the aid of a trac- 
tion engine, and this thin sheath or 
armor makes the conditions all the 
more favorable for serious damage 
through electrolysis. 

This article does not pretend to give 



a definite remedy, yet, if the precau- 
tionary measures described are taken, 




The Cable? are AH Handed Together in Each 
Msnholf of the Entire System 

not only may the cost of maintenance 
be kept down, but in the course of this 
work some one may perhaps devise 
a means of effectively preventing 
electrolytic corrosion of underground 
metal conduits. 



Tieless Stencil to Make Designs in 
Relief 

The lieless stencil of the Japanese 
appears to be made of three parts, 
namely, two stencil designs, exactly 
alike and cut in very thin waterproof 
paper, with an open-mesh silk cloth 
placed between them and the whole 
pasted together, 

A correspondent of the Painters' 
Magazine partially adopts this method 
to make tieless stencils for producing 
relief effects as well as for ordinary 



require ties as shown in Fig. I. If a 
thick stencil is used, the whole being 
attached to a piece of ordinary win- 
dow' screen, Fig. 2, and used in the 
manner shown in Fig. 3, w r ith a thick 
relief mixture, the finished design. Fig. 
4, will be formed without ties and 
raised as high as the thickness of the 
stencil paper used* 

The screen should be a trifle larger 
all around than the stencil paper, the 
edge being turned over the paper and 
both sides given a coat of shellac. 
Such a stencil can be used success- 




Fl&.l Fis a Fifi 3 Ffcft.4 

Making' a Design in Relief with r Titles® Stencil, the Height of the Relief Being Equal to the 

Thickness of the Stencil Paper 



stenciling* The manila-paper stencil fully anywhere. It should be cleaned 
of the fleur-de-lis would necessarily with a small hand scrubbing brush so 
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as to keep the wire perfectly clean. 
When using such a stencil on friezes, 
it is well to lay out the spacing so as 
to keep away from the corners, as it 
is almost impossible to bend the wire 
into a sharp comer without injury to 
the stencil* 



Rule for Angle-Pipe Measurement 

When connecting Steam or 
hot- water pipes --.it is/sometimes 
necessary to change the course 
of the pipe in passing an 
obstruction. This is done 
by using two 45-deg, ells 
and a short piece of 
pipe. 

To obtain the 
length of this 
pipe is the 
difficulty. 

Obtaining the 
Exact 

uremert t 
for lihe 
AnpTe 
Pipe 




The following rule will determine 
the right length for the pipe. Measure 
the distance in inches from center to 
center, A, as shown in the diagram. 
Then multiply by the number 53 and 
divide the result by l£8, finally adding 
to the quotient the distance A between 
centers and reducing the sum to feet, 
— Contributed by Roy Airth, Renfrew, 
Ontario, 

f 

" i* 

J 

/ 

Clearing Fields of Stumps 

\ / 

There are several /good methods of 
accomplishing this work, varying with 
the conditions. Probably the most 
common method is the use of dynamite. 
A 1 Y±-tn m hole is drilled deeply into the 
center of the root and a half stick, or 
if a very large root, a whole stick of 
dynamite is inserted. The sketch A 
shows a wood stick which is carefully 
inserted into the open end of the dyna- 
mite cartridge after the paper cover- 



ing has been laid back, as shown in 
sketch B, The exploder or cap P, in 
the sketch C, is then placed in the open- 
ing made by the plug and the paper 
folded in around it. The terminals E 
and F of the cap are connected to a 
hand machine, but if such a machine 
is not obtainable, the charge may be 
exploded by connecting them to a four- 
cell dry battery, Care should be ex- 
ercised before making the final touch, 
or connection. Usually about GO ft. 
of No. 1£ insulated lamp cord is used 
between the exploder leads and the 
battery leads, the two wires being run 
separately. Some fine sand, or better 
still some heavy clay, should be well 
rammed on top of the dynamite be- 
fore it is exploded. The ramming 
should be done with a small wood rod 
and should not be done with too much 
force, several light taps being better 
than a few heavy ones, and much safer. 
Where it is desired to fell some 
standing timbers, the following method 
may be used to good advantage. A 
trench, about 1 ft. wide, is dug all 
around the tree and deep enough to 
uncover all of the lateral roots. These 
roots must be cut off so that the stump 
has no bond to the earth. Heavy iron 
timber hooks are then mauled into the 
stump and strong chains passed around 
the stump. Another long chain is at- 
tached to the upper part of a piece of 
standing timber and its free end made 
fast to the chains and hooks on the 
stump. The tree should tall halfway 
to the ground before the strain comes 
on the chain and slack enough to al- 
low this should be left in the chain. 




Method of Setting the ExplcdJng Cap with It4 
Connections In a Stick of Dynamite 



The tree is then cut so as to fall from 
the stump* If the tree is a large one, 
several stumps may be hooked to it* 
The fall of the tree will remove the 
stumps. 

The third method is not only prac- 
tical for splitting stumps, but can also 
be used for splitting up timbers. The 
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boles are bored in from the top of the 
stump, instead of at the bottom* and 
they should be bored down to 3 or 4 
ft. below the ground. This method 
causes the sunup to split so that the 
pieces can be used for fuel. If logs 
are to be split by this method, a line 
should be drawn across the butt and 
1-in. holes bored every 5 in. to a depth 
of about 3 It., and black powder or 
guncotton used as the explosive. Af- 
ter the logs are halved by this method, 
they may be further reduced by the 
same method or with an iron wedge. 

It should be taken in consideration 
that all explosives are uncertain in 
their action, and the operator should 
always remain at a safe distance, using 
plenty of wire with dynamite, and 
plenty of slow-burning fuse with gun- 
powder or guncotton. Dynamite car- 
tridges may be cut in half by scoring 
around the center with a knife, then 
breaking by gripping each end firmly 
in the hands with the thumbs on the 
cut. Do not shake or jar dynamite.-— 
Contributed by G. M. Petersen, Buffalo, 
New York. 



Substitute for a Large Pipe Wrench 

On a hurry-up job where a large 
pipe wrench would have been used, 
had one been at hand, I made the tem- 



F \ A Substitute Pipe Wrench 

^ f for Large Woflt, CoiSBt meted 

-**sc£- cf Parts Umsily Found ob the Job 

porary device illustrated which accom- 
plished the work admirably. The pipe 
to be turned was 4 in. in diameter. The 
device was made of a 8-in. pipe, a 2-in. 
tee and a chain. The pipe was turned 
into the tee tightly, and the chain 
given two turns around the pipe to be 
turned and through the tee as shown. 
— Contributed by E/M, Fish, Kansas 
City, Mo. 



Slidmg-Jaw Caliper as a Height Gauge 

Reverse the sliding jaw on a pair of 
bar calipers and 
acottven- Ed 

ient height JETT 

gauge may be |,h 

extemp or- , 1— 4E 

ized. This is r ' ^ J ~'FT 
shown by the 
sketch. T ii e 

or fixed ^ 

usnally V± s *■ 



Cutting Smooth Holes in Glass 

Boring a hole through a glass disk 
or plate is not a simple matter. It 
is far easier to pour melted paraffin 
over the glass, building it up into a 
yy yy tjoy/eup or crater, and 
f carefully scratch away the 

wax from a spot the exact 
area of the desired hole as shown in 
the sketch. Then, pour a little hydro- 
fluoric acid — the f< diamond ink" of the 
trade-in the paraffin cup and it will 
quickly eat through the unprotected 
spot, producing a hole without any 
cracks. As the vapors of the acid are 
very dangerous, one must work in a 
strong breeze that blows the fumes 
away from the face. — Contributed by 
Harry N, Holmes, Richmond, Ind. 



jaw is 

In., % m. f or 
some other easy fractional size which 
makes its addition to the scale read- 
ing very simple. The applications of 
such a tool are numerous. 



To Remove Signs from Glass 

A way to remove painted signs from 
glass windows and fixtures in machine 
shops is to apply a coating of ether 
several times, rubbing the sign and al- 
lowing the vapor to dissipate in the 
air. The paint is easily removed and 
the glass cleaned from all grease. 
CThe grip of a motor-fan belt may be Ether will burn, so that matches should 
revived by cleaning it with gasoline, be kept away from it while being used, 
then allowing it to soak in castor oil — Contributed by Loren Ward, Des 
for 133 hours. Moines. Iowa, 
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Flywheel Pulley Molds Made with a Sweep and Cores 

To make flywheel pulley molds of half arm fastened to the bottom of the 
different diameters* but with the same box is cut off far enough from the rim 
size arms, hubs and width of rim, the to accommodate the loose pieces that 
arrangement shown in the illustra- are fitted to the box, to decrease its 
tions will be found much simpler than diameter and make the end of the arm 
the methods usually adopted for this of the smaller pulley. Two of the 
class of work. cores from this box are clamped to- 

Let the sketch Fig. 1 represent two gether to make a whole arm, making 
pulleys of similar construction but ha v- the depth or thickness of each arm 
ing different diameters. The outer and core equal to the width of the rim, or 
inner sides of the rims of both pul- 15 in. for the one shown, 
leys, and the bed for setting the cores The mold is marie in a pit of suit- 
are “struck up' 1 with a spindle and able depth in the foundry floor. The 
one sweep, the arm for making the spindle is placed in position in the 
rims being fastened to the sweep with center of the pit and the bottom 
batten and screws and readily ad- “struck up*' level, using the straight 
justable to suit conditions. The sweep side of the sweep for this operation, 
and batten are shown in Fig, 2. The Bedded in flush with the level bottom 
arm is shown in position for making of the pit is a cast-iron plate, A A* 
the inner side of the larger pulley, and Fig, 4, of suitable diameter and pro- 
by moving the outer or straight side vided with four lifting lugs. The plate 
to a point where it will coincide with is wide enough to carry two courses 
the S-ft 3-in. mark on the sweep the of brick, laid in and faced with loam, 
arm will be set correctly for the out- for the outside of the rim, the whole 
side. The same procedure is, of being lifted away to be dried, while 
course, followed in setting the arm for the arm cores BE are located, and the 
the smaller wheel, inside of the rim between the arm 

The core box* Fig, 3, for the pulley cores is being swept up in green sand. 




Two Flywheel SLsch *u be Mode ever the Same Hub and Spoke Dtmcnaioils. the Sweep for Striking Up the Rim* 

end the Cere Bp* for Malden the Spoke Cores 



arms is made half the width of the Two flat cores, CC ? of the same di- 
rim, or * 1 % in.* in depth, and wide ameter as the hub and provided with 
enough to take in one-sixth of the holes to take the bore core D, are used 
hub and its surrounding bead. The to cut the hub off to the required 






Tongs for Lifting Locomotive 
Drive Wheels 

A simple device employed in a rail- 
road shop for lifting locomotive wheels 
and which could also be used to ad- 



Bulletin-Board Holders 

Many different devices are used to 
hold newspaper bulletins on bulletin 
boards, but most of them are rather 
crude and unsatisfactory* The holder 
shown in the sketch is very easy to 
make and to use. Drive four double 
tacks into the bulletin board, which 
are so placed that, when the bulletins 
are put on, the tacks, A, will he near 
Holder for Gasoline- Engine Gaskets the corners of the paper. The paper is 

A gasoline engine T owned would 
continually blow out the asbestos 
gasket at a slight overload* To rem- 
edy tliis, I cut a piece of ordinary wire f f 
screen the same shape as the gasket j / p-i 

and placed it over the asbestos pack- Jj B \ 6 

jug. The wire of the screen imbeds it- If v™ 

self in the asbestos, holding it firmly, If \ 

and thus prevents a blowout.— Con trib- (!~ . 

uted by H, C, Heidt, Chicago, 111. | 



A Cress Section of the Complete Mold, Shewing 
Position Cf the Cores In the Struck Uy Mold 

The mold formed by the piece of seg- 
ment placed in the arm-core box pro- 
vides a guide for setting the flange 
segment in the bottom of the mold. — - 
Contributed by James I. Hill, Brook- 
lyn, N. Y. 



Tht Bulletins are Attached with Wedges through 
Loops Located at Each Corner of the Board 

pressed down over the tack, and the 
wedges BB inserted through the loop, 
— Contributed by Abner B. Shaw, N* 
Dartmouth, Mass. 



C Red lead and putty, mixed with 
boiled linseed oil into a soft mass, is 
used to stop up crevices in cement- 
brick walls or for cracks in stone after 
the priming coat of paint. 







JLZZ1 


n 


^ %IT~ jj; 


f L — — 




288 



POPULAR MECHANICS 



Protecting Vent Pipes from Frost 



The inspection department of a 
Canadian city has- recognized the 
danger to public health which might 




result from the closing of stacks by 
frost and the possible exposure to the 
effect of sewer gas passing through 
unsealed traps unknown to the occu- 
pants, Accordingly , to lessen the 
chance of this happening, a by-law was 
passed by the city making it compul- 
sory for house owners to protect all 
pipes from frost closure where they 
pass through the roof, says a corre- 
spondent of the Metal W orker. 

The protection advocated by the 
plumbing-inspection department and 
made compulsory by the by-law is 
shown in the sketch, wherein a 4-in* 
pipe is enlarged two sizes, that is, to 
6 in., at a point inside the building. 
This is a common practice through- 
out the country and is generally suffi- 
cient to secure the maintenance of a 
dear passage to the open air in severely 
cold weather when the moisture in the 
air passing through the pipes freezes 
and builds up a wall of ice on the inside 
of the pipe. 

Under extreme conditions, it appears 
that this building-up process is so 
rapid that the bore of the pipe is some- 
times closed, and to retard it, the wall 
of the pipe is insulated right to its 
extremity by a double jacket of sheet 
metal, between the walls of which is 



inserted a sheet of hair felt, 1 in. thick. 
Additional resistance to the effect of 
the cold is afforded by an air space 
gained by the extra diameter of the 
hub. As will be seen from the illus- 
tration, the finishing cap of the sheet- 
metal jacket is made so that the inner 
shell fits inside the huh. and is calked 
into it with another shell which allows 
for the provision of a water and air- 
tight joint at the mouth of the pipe. 
There is thus provided an air space 
between the insulated jacket and the 
pipe, and the warmth of the building 
and of the air passing through the 
pipes are counted uppfi to prevent 
the accumulation of ice on the walls of 
the pipe after it hjd passed through 
th e roof, / 



To Repajr a Broken Steel Tape 

The steel tipe is the only measure 
which can be used with satisfactory 
results on long distances, where ac- 
curacy is required, and these tapes on 
account of their thinness easily be- 
come kinked and break if care is not 
taken. The following device is a 
homemade affair which I use for 
punching the holes to rivet a patch 
over the break* as it is difficult to 
punch holes in the tape in the ordinary 
way without splitting the metal. It 
also acts as a gauge to get all the holes 
alike so the tape will have exactly the 
same length when the repair is com- 
pleted. 

Procure two plates of iron or steel. 




Th? Ends of the Tape are Held Tightly in Finer for 
Punehiflt the Hole* 



about 1 J 4 in. wide by 4 in. long and ^ 
to Vs in, thick. Clamp the two plates 
together and drill two holes in diag^ 
on ally opposite comers for two small 
bolts to hold the pieces together. Drill 
four holes as shown, the required size 
for the rivets to be used, and about % 
or y 2 in. apart* All the holes should 
be drilled with the two plates clamped 
together so that they will be exactly 
alike in both plates. 
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Loosen the nuts nod insert the tape 
between the plates so that the broken 
joint will come between the two inner 
holes, as shown. Through a small 
slot, which is cut in one plate only, the 
break can be seen and the parts of 
the tape adjusted to the proper place. 
Clamp the parts together tightly with 
the bolts and punch the holes with a 
punch which tits the holes in the 
plates, In the same manner punch 
a thin piece of steel to lay over the 
broken joint — an old corset steel wilt 
do. Rivet the piece to the tape 'and 
the result will be a perfect splice. — 
Contributed by J. G, Anderson, Smith* 
shire. 111. / 



discharge valve TL As the water 
recedes, the float E will strike the col- 

Aut^ms tic ully Operated 
Air Compressor, Worths 
on tfofl 'Water Flew 
from an Ordinary 
Water Faucet 




Automatic Air Compressor 

For the many vises where a moderate 
air compressor is desired the compres- 
sor illustrated will be found very con- 
venient. It is operated by being 
connected to a water faucet and works 
as follows: 

Upon opening the faucet A, the 
water is admitted to the sheet-iron 
cylinder B through the valve C, and 
as the water rises, the air is com- 
pressed and forced out through the 
pipe D to- the reserves. The float E is 
carried up with the rising water until 
it strikes the collar F, then the rod G 
is raised slightly ( thereby closing .-the 
water valve C and opening the water- 



far J, which closes the d i sc h arge^vajv <? 
and opens the water valve C* T^ie 
operation is then repeated. / H \ 
The roller K, bearing f* gainst the 
cam L, on the end of the watVr-valvc 
spindle, is actuated bmf spring M for 
the purpose of assfefngjii opening and 
closing the ^^^ye/mackly, thereby pre- 
venting an^p^^i unity of both valves 
being partly fpen, which would put 
the compressor out of commission. — - 
Contributed by Chas* Henry, Chicago. 



(I A welding compound is composed of 
two parts powdered borax to one of 
clean sand. 



Compressed-Air Coal Hoist 




The owners of a small railroad 
could not afford to build an elaborate 

coaling sta- 
tion for their 



engine tank, 
by hand and 
furnished the 



Taking gn Cufl) wUh an Air Hubst r Operated by Compressed Afr from the Engine, 
the Coal Buckets beLnjj Filled by Hand on the FJuifarm or from Cora 



engines, and in its stead they con- 
structed a derrick on which a com- 
pressed-air hoist was used to lift the 
buckets over the coal bunker on the 
The buckets were filled 
the engine being coaled 
compressed air for the 
hoist* T h e 
hose fronv the 
air hoist was 
connected t o 
the air hose of 
the engine.-— 
Contributed by 
I. J, 0 J Brien, 
Buffalo, N. Y, 
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A Homemade Bevel Protractor 



This very handy combination tool 
can be constructed of parts cut from 
sheet brass ab^ut in, thick, A pro- 




tractor gauge is either engraved or 
etched with acid. The hinge may be 
formed as shown in the sketch, or in- 
stead of using a rivet at A and a 
knurled screvc at B, a knurled screw 
can be used at A only, thus doing away 
with the semicircular slot. This lat- 
ter method would not make as rigid a 
tool, yet it would serve the purpose for 
light work. The ends are cut on an 
angle to provide points which may be 
used as dividers.— -Contributed by Lor- 
enz Schneider, Jonesboro, Ark, 



An Expansion Tap 

Every machinist knows that it is 
practically impossible to tap all holes 
exactly alike, unless the same amount 
of stock is left for the tap each time. 
The expansion tap shown in the illus- 
tration was originally designed by a 
correspondent of American Machinist 
to retap threaded holes in which vary- 
ing amounts of stock had been left 
before the first tap had been run 
through. 

The body A is made of machine steel. 




A Portion of the Threads Art Adjustable, So That the 
Tap Silt may be Increased 

and the adjustable cutter B is made 
of tool steel, tempered. The hole for 
the cutter B is drilled before the body 
is threaded. The thread on the end of 



the body is slightly tapering, in order 
to insure that the tap may enter 
squarely each time. 

After drilling, the cutter is inserted, 
backed by the headless setscrew D and 
locked in position by the screw C The 
adjustment of the cutter is obtained 
by the screw D. The tap will also be 
found useful in recutting internal 
threads which have become bruised. 



Offset Pipe for a Bathroom Fixture 

In setting a bathroom fixture to an- 
other plumber's 'Toughing In” I found 
that the apron of thV lavatory extended 
too far toward the closet opening t and 
as this opening was set in a concrete 
floor, it could not be changed. In 
order to be able to set the lavatory far 





An Offistt Mudt In A Flush Elbow Is Change the 
Location of a Lavatory 

enough away to allow the flush tank 
of the soil basin to be put in straight, 
I used the method shown for offset- 
ting the pipe. A 2-in. flush elbow was 
sawed on an angle, as shown by the 
lines in A, and the parts turned enough 
to make the offset as shown in B, 
whereupon the joint was soldered. 
This made the offset 3 in., and the 
finished job had a neat appearance, — 
Contributed by Jas. A. Eddy, Stigler, 
Oklahoma. 



Cleaning Brick Walls 

A solution or wash suitable for clean- 
ing brick walls is described by the 
Blacksmith and Wheelwright as fol- 
lows: For every 5 gal, of water add 2 
oz. of muriatic add. This wash should 
he applied to the wall and scrubbed 
down with a wire brush. Care should 
be taken to keep the solution from 
touching the hands or clothes. 
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The slide rule is a very useful instru- 
ment to anyone who may have numer- 
ous mathematical operations to per- 
form, as its manipulation is very sim- 
ple, and results that are quite accurate 
may he obtained in a great deal less 
time than by the ordinary processes of 
multiplication and division. The or- 
dinary slide rule is not at all mysteri- 
ous, as it is nothing more— so tar as 
theory is concerned — than a simple 
application of what is called loga- 
rithms. In order to understand the op- 
erations of a slide ruie. that may be 
used in performing the operations of 
multiplication and division, it will be 
necessary to have a general under- 
standing of the use of logarithms. 

Il any number, say 12, for example, 
he multiplied by itself, or squared as 
it is called, the result will he 144, and 
the exponent of the power to which 
the number is raised is called the log- 
arithm of the result to a base corre- 
sponding to the number itself. That is, 
13 2 — 144, and 2 is said to be the 
logarithm of 144 to the base 12, The 
base commonly used is 10, and the 
logarithm of any number to this base 
is equal to the exponent of the power 
to which 10 must be raised in order 
that the result may be equal to the 
number* Thus, the logarithm of 100 
is 2, because 10 raised to the second 
power is equal to 100, and the loga- 
rithm of 1,000 is 3, etc. The logarithms 
of other numbers have intermediate, 
larger or smaller values than the 
above, depending upon the value of the 
number, A table giving the values of 



The logarithm of any number is 
made up of two parts, called the char- 
acteristic and the mantissa. The char- 
acteristic is the integer portion of the 
logarithm and the mantissa is the end- 
less decimal portion, thus the loga- 
rithm of 7,710 is 3.8904. The figure 3 
in this case is the characteristic and 
.8904 is the mantissa, The character- 
istic is positive if the number is greater 
than one and negative if the number 
is less than L The mantissa is al- 
ways positive. The numerical value 
of the characteristic is always one less 
than the number of figures in the num- 
ber to the left of the decimal point, 
and the mantissa is the same for all 
numbers that differ only by the posi- 
tion of the decimal point. Thus the 
logarithm of 777 is equal to 2.8904, the 
logarithm of 7.77 is equal to 0.8904, 
and the logarithm of ,00777 is equal 
to 3.8904, The dash over the 3 in 
the last case means the characteristic 
is negative and in the addition or sub- 
traction of logarithms it should be 
treated as such. In all logarithmic 
tables only the mantissa is given, as the 
characteristic can be easily added. 

Two numbers may be multiplied by 
means of logarithms as follows: Look 
up the value of the logarithm of each 
number in the table, add these two 
.logarithms, and look up the number in 
the table having a logarithm corre- 
sponding to the sum of the logarithms 
of the two numbers to be multiplied. 

If one number is to be divided by 
another, the above operation is re- 
versed ; that is, the logarithm of the 
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The Scales with the Division® Marked In Proportion to- the Difference between I.osrjjt tthms of Numbers from 
1 to |Q, One Scflie is Pasted to the Slide unJ the Other to the Ryle B.^se 



the logarithms of numbers from 1 to divisor is subtracted from the loga- 

1,000 can be purchased at most any rithm of the dividend, and the result 

book store for a few pennies. will be the logarithm of the quotient. 
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The value of the quotient can then be 
obtained by making use of the table 
of logarithms. 

Both of the above operations may 
be performed mechanically in the fol- 
lowing simple manner: Take two 

pieces of pasteboard each about I ft. 
long and 1 in* wide. One edge of each 
of these pieces should be perfectly 
straight so that they will move by each 
other without any crack being pro- 
duced between them. Now, while 
these two pieces are exactly opposite 
each other, as shown in Fig. 1, mark 
off divisions on them the lengths of 
which are proportional to the differ- 
ence between the logarithms of the 
numbers from i to 10, starting at the 
left end and making the divisions of 
such sue that number 10 comes in the 
center. Duplicate this ruling on the 
right end, starting with number 1 in 
the center. The space between the 
main divisions just made should now 
be marked off in such a way that the 
same relation exists between the small 
divisions as exists between the differ- 
ence In the logarithms of the tenths 
lying between the whole numbers* 
Thus the space between the first two 
marks should be divided into 10 parts 
which bear the same relation to each 
other as exists between the difference 
of the logarithms of 1, 1.1, and 1*3, and 
so on, up to 2. Each of the large di- 
visions should now be marked 1, 2, 3, 
etc., starting with 1 at the left end and 
ending up with 10 in the center; the 
right-hand end should be marked in a 
similar manner, starting with 1 in the 
center. T he rule is now practically 
complete and it may be operated as 
follows : 

Supposing it is desired to multiply 
2,5 by 3. Place the figure 1 at the left- 
hand end of the part B directly be- 
neath the rilling on the part A cor- 
responding to 2*5, and then determine 
tile value of the number on the part A 
directly opposite the figure 3 on the 
part B. If the ruling has been prop- 
erly made, the result will be exactly 
correct. The setting in the above case 
may be reversed ; that is, the figure 1, 
on part B, may be placed opposite the 



figure 3, on part A, and then the num- 
ber, on part A, directly opposite the 
figure 2, a, on B. determined, which 
should be the same as in the previous 
case, 

in dividing one number by another, 
the above operation is just reversed. 
The number on part B, corresponding 
to the divisor, is set opposite the num- 
ber on part A, corresponding to the 
dividend, and the quotient may be read 
off on A, it being directly opposite 
the number l on the left-hand end of 
part B. 

The satisfactory operation of the 
rule will depend entirely upon the ac- 
curacy of the rulings on the parts A 
and B t and the following suggestions 
may be of some service in marking off 
these divisions. Determine the exact 
center of the rule and then measure 
off 5 in. to the right and left. Now ob- 
tain the use of an accurate scale that 
is marked off in hundredths of an inch, 
or smaller fractions, and mark the po- 
sitions for the numbers 2, 3, etc., on 
the rule by use of the accompanying 
table, which gives the logarithms of 
the numbers from i to 10: 

Number Lounf ilhni 

l ............ .3010 

a - Am 

i * ,6021 

5 ,, ,,,♦* .*. * tf/JO 

6 7782 

7 ...... — ......... .8451 

8 ..... .9031 

9&Z 

Thus the mark corresponding to num- 
ber 2 should be placed 301 thousandths 
of the distance from the left end to 
the center of the rule — in this case 5 in. 
The exact position of the mark for 
number 2 would be ,3010 of 5, or 1.5050 
in,, from the left end. Number 3 

would be *4771 of 5, or 2.3855 in,, from 
the left end, etc. The small divisions 
between each of these large divisions 
should bear the same relation to each 
other as exists between the difference 
of the logarithms of the intermediate 
numbers. An easy method of mark- 
ing off these divisions is as follows: 
Lay out a right angle on a plain piece 
of paper, as shown in Fig. 2, On the 
vertical line AB measure off points 
corresponding to the logarithms of 1,1, 
1*3, 1*3, etc*, up to 2. It would be best 
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to multiply each of the logarithms by 
10 in order to increase the scale of the 
drawing. From each of the points 
marked on the vertical line AB, draw 
a straight line to the point C. Then 



gether as possible, and allowed to dry, 
When perfectly dry the paper may be 
cut with a sharp knife and a straight- 
edge along the crack between the 
pieces of pasteboard. 




draw a horizontal line exactly parallel 
to the line AC and located a distance 
above it equal to the value of the 
largest division on the rule* From the 
points where this horizontal line in- 
tersects the line BC* draw a perpendic- 
ular line to the line AC. Thus the 
dotted horizontal line in Fig + 2 is 
drawn a distance above AC equal to 
the distance between the numbers 1 
and 3 on the slide rule, and the line 
DE is perpendicular to AC. The dis- 
tances from the point E to the intersec- 
tions of the various slanting lines pass- 
ing through C are equal to the dis- 
tances that must bfe marked off on the 
rule, Pig. 1, at the left-hand end, to 
correspond to the numbers LI, 1,3. 1.3, 
etc. The line AC should be lung in 
comparison with AB in order to obtain 
accurate results. The values of the di- 
visions between the numbers 2 and 3, 
etc., on the rule are obtained by mark- 
ing oil on the vertical line the differ- 
ences between the logarithms of the 
numbers 3,1, 3.3, etc up to 3, and the 
logarithm of 3. and proceeding exactly 
as in the previous case. 

Logarithmic cross-section paper may 
be purchased for a few cents a sheet 
and the necessity of making the above 
rulings is thus eliminated, A strip of 
this cross-section paper may be pasted 
on the two parts. A and B, that are to 
form the rule, white they arc exactly 
opposite each other and as close to- 



A much more serviceable rule may 
be made by pasting the paper on pieces 
of wood instead of pasteboard. These 
two pieces of wood may be made so 
that one slides in a groove cut in the 
other and the two edges are always 
held against each other. The cross 
section of a possible arrangement is 
shown in Fig, 3. 



Removing Plugs That Cover Screw 
Heads in Patterns 

The patternmaker who uses plugs 
for tilling up screw holes will find the 
method illustrated to be very useful 
for the removal 
of plugs without 
damage to the 
hole. 

In case there 
are screws to be 
taken out of an 
old pattern, the 
first thing to do is to remove the pt ugs, 
which may be easily accomplished by 
turning a screw into the plug in the 
center or directly over the screw head 
covered by the plug. When the point 
of the screw, being turned in, strikes 
the bead of the other screw, the plug 
will be raised out of its setting by the 
action of the threads on the screw be- 
ing driven against the set screw, — -Con- 
tributed by G, Crawford, Schenectady, 
New York. 
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An Emergency Screwdriver 

Once, having no screwdriver at hand, 
I made a good substitute by fastening 
a small washer between two nuts oti an 



The Wfi&ber is Used 
y/A ffl?* Safli* MmiAcr us 

4-xS thfl iSlpdt of the Screwdriver 

ordinary machine bolt, The washer 
served as the screwdriver blade* and ,■ 
the bolt as the handle, — Contributed 
by G, II. Holier, jasper, Minn, / 



Knurling with a Threading Tool 

On one occasion my work required 
some knurling and not having a knurl- 
ing tool I accomplished the work in 
the following way : The lathe was 

geared to cut 30 threads to the inch, 
and after placing the work in the 
lathe centers, a cut was taken with a 
V -threading tool. The gears were 
then changed to cut a left-hand thread 
of the same number to the inch, and 
a thread cut over the first threads in 
a reverse manner. This gave a knurl 
equal to a knurling tool, which in 
some ways was better, as the edges of 
the cuts were square and clean, The 
pitch of the thread may be varied to 
suit the size of knurling desired, but 
I found that 20 threads to the inch is 
suitable for most purposes. — Contrib- 
uted by Geo. Garrison, E. Orange, 
New Jersey. 4 



Stamping Letters into Metal 

In stamping a straight or curved 
line of letters and figures on a jig or 
similar work, it is generally a matter 
of guesswork whether or not the stamp 
is held exactly in the right position 
and, as a result, one letter or figure 
will be high or lopsided and the next 
will be faulty in some other respect* 
Sometimes the stamp will rebound and 
make a mark in the wrong place, Such 
a mark can be hammered out, provid- 
ing it is not too deep. A good me- 
chanic with a steady hand, a good eye 



and a new set of stamps can make a 
line of figures or letters that will be 
good enough, but when the stamps be- 
come worn and old, it is almost impos- 
sible to bold the stamp in the right 
position. I therefore designed the de- 
vice shown in the sketch, which elim- 
inates ail these troubles. 

It consists of a small block of steel, 
shaped as shown at A in the sketch. It 
has a square hole through the top, 
large enough to fit on the square bar 
B. This square bar has a square hole 
through the end in which to set the 
stamp C, The bar B is held firmly 
in position with a small setscrew 
through the top of the block A, as 
shown, and may be set at any desired 
distance from the edge of the work. 
The square hole in the end of the bar 
B acts as a guide for the stamps and 
should be filed out to fit the stamps 
snugly, yet so they will slip in easily. 
Each stamp is held at a uniform dis- 
tance from the edge of the work and 
the face of the stamp will come flat 
upon the surface. 

The lower portion of the block A 
should have a Y-shaped notch cut into 
its inner side, so that it can be placed 
against the edge of a round surface, 




Milder for Steel Letters for Use in Making n Unifetm 
Straight Lint of Wo^ds 



and the curve of the letters forming 
the words will then be produced ac- 
curately* — Contributed by Chas. Home- 
wood, Waterloo* Iowa. 



C A bronze paint for iron is made as 
follows; Grind together 2 lb, chrome 
green, 1 oz. ivory black. 1 oz. chrome 
yellow and I gill good japan* Thin 
with raw linseed oil. 
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Multiplying Attachment for a Camera 



By J. C. MOORE 



The hand camera suitable for this 
work is the kind commonly known as 
the reversible back, which is a detach- 
able part that carries a ground glass 
for focusing and a place to insert the 
plate holders. When this part is 
removed, it will be seen that the back 
of the camera is mortised to prevent 
light from entering. Construct a 
frame to take the place of the back, 
but make it about % in. larger all 
around, and make one surface to lit the 
mortise of the camera box* 

A back is now made and attached to 
the frame, to carry the ground-glass 
reversible back, so that it can be 
shifted over the center of focus for 
each small portion of the plate on 
which the picture is to be made. 
Measure the outside of the plate holder 
and, doubling the dimensions both 
ways, lay out a diagram on a piece of 
paper. Lay the plate holder on the 
paper and move it to the extreme left, 
then to the right, to see if the center 
of the plate will coincide with the cen- 



iucrease the dimensions until this 
occurs, Mark, in the exact center, an 
opening the size of the plate and cut 




Manner pf Laying Out the Pattern for the Back and 
Locating; the Exact Center 

out the wood. It is best to use a three- 
ply wood for making the back, but if 
this cannot be obtained, procure a dry 




The Attachment as It ia Fitted to the Camera and] the Reversible Back Lei the Frame 



ter of the back. In the same manner piece of wood and mortise and glue 
locate the center in a vertical position, strips to the ends to keep the wood 

If the center lines do not coincide, from warping. Glue the frame to this 
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back, over the opening, and make 
attachments to hold it to the camera 
in the same manner as the reversible 
hack was attached. 

It pictures of two or three different 
sizes are to be made, the opening in 
the new back should be fitted with as 
many new pieces as there are sizes of 
pictures, each to have an opening of 
corresponding size. For a 5 by 7-in. 
plate, 1% by 3 Vi-in, pictures is a good 
size, as there will be room for 24 
pictures on the plate with a small mar- 
gin left for notes. The piece to fill 
the opening should be made of the 
same material as the back so that a 
smooth joint will result, As a board 
cannot be made smooth enough for a 
perfectly light-tight joint, the surface 
on the new back, over which the rever- 
sible back travels, must be covered 
with cloth—a piece of black velvet is 
suitable— to exclude all light as the 
plate holder is shifted over the back. 

A frame is now made to carry the 
reversible back of the camera, the size 
of which will depend on the size of 
the other parts, as well as on the size 
of the camera to be used. This frame 



consists of two horizontal strips joined 
at the ends with grooved pieces, fitting 
the edge of the new back, so that it 
may be slid up and down in the 
grooves. The crosspieces are also rab- 
beted to receive the reversible back 
and allow it to be moved back and 
forth horizontally* The rabbet in the 
horizontal strips should not be so deep 
as to permit the extending edge to 
overlap the ground-glass frame, thus 
preventing it from moving back as the 
plate holder is inserted. 

If the frame on the back and the 
reversible back fit tightly, they will 
remain in any position, but if they are 
loosely fitted, it will be necessary to 
provide some means to hold them. 
Small springs with pins may be fitted 
to the vertically moving frame to hold 
it in the position for the horizontal 
rows of pictures. 

The ground glass should be marked 
for the size picture to be taken. The 
positions of the frame and plate car- 
rier should also be marked so that the 
plate holder need not be taken out to 
find the location and focus for the next 
picture. 



Connecting a Pipe to Sheet Metal 

In the absence of a waste nut, an 
iron pipe can be easily fastened to 
sheet-metal work as shown in the 




The End of the Pipe an It Prepared lobe Riveted, on 
Hie Sheet Metuf 



sketch. The end of the pipe. Fig. 1, 
is slotted with a hacksaw to form four 
projections, which are turned outward 



and their ends rounded as shown in 
Fig. 2. The face of the projections 
are tinned and then riveted to the 
sheet-metal surface, as shown in Fig, 
3. After soldering the joint, it will 
be as good or better than if a waste 
nut had been used.— ^Contributed by 
Lor in A, Brown, Washington, IX C. 



An Acid Siphon 

When siphoning off acids or other 
disagreeable or poisonous liquids, it is 
very important that none of it touch 
the flesh or mouth. It is almost im- 
possible to do this when starting the 
ordinary siphon- A siphon that docs 
away with this inconvenience and dan- 
ger can be made as follows : 

Procure a good Bunsen burner and 
two pieces of J4-in, glass tube, one 
2 ft. and the other IS in, long. Heat 
the 2-ft. length at a point 8 in. from 
one end in the flame until it can be 
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bent as shown at A, The other piece 
should be plugged at one end and 
then slowly and evenly heated at a 
point 10 in, from one end. When the 
glass is soft, blow slowly and steadily 
into the open end T at the same time 
turning the tube around in the flame. 
This will form a bulb, The ends of 
the glass tube are heated and bent as 
shown, at C and D, and then fused 
onto the piece A, as shown at E* This 
can be accomplished by heating the 
piece A at a point 4 in. from the un- 
bent end. When the glass becomes 
soft, place one end of a short piece 
of tube in it and pull out into a thread. 
Break this off as close to the tube as 
possible, to make a hole in the tube. 
Heat the end of the tube D .and also 
the glass around the hole, and when 
both become soft, they can be fused 
together. 




ta Touch the Mouth dt Flesh 

In use, close the end not in the 
liquid and, placing the mouth at F, 
exhaust the tube, thus tilling it with 
the liquid. When the closed end is 
opened, the siphon will flow. The 
liquid collects in the bulb, and if a 
little care is used, none of it can reach 
the mouth. — Contributed by O. F. 
Tromies, Evanston, Til. 



Bottle-Opening Trick 

A local junk dealer, who was also 
known as the “strongest man hi 
town/' used to mystify the folks by 
opening a bottle, apparently with a 
stroke of bis index huger. His audi- 
ence saw his index huger strike the 
stopper, but did not see the knuckle of 
his second finger strike the eccentric 
at the point A, as shown in the sketch, 
causing it to fly up while his index 
finger B assisted the stopper out of the 
bottle mouth. 

When trying the trick, it is best to 



select a bottle with a loose stopper, or 
else wear a glove, as the gentleman 
who demonstrated the trick had hands 



In Striking the Bottle Cork, the Knuckle of the Second 
Finger Loosens the Wire Lock 

of the hard and horny types — -Con- 
tributed by James M. Kane, Doyles- 
town, Pa. 



Setting Colors in Fabrics 

The colors of fabrics or other 
materials of any kind may be set by 
boiling the articles in the following 
solution : To 1 gab of soft water add 

1 oz. of ox gab. This solution should 
be boiling when the articles are 
dropped into it. A chemical reaction 
results and the colors are set or made 
nonfading, The process is harmless. 
Colors in wood may be treated in the 
same manner. 



Towel-Roller Brackets 

Very serviceable brackets for a towel 
roller can be made by using ordinary 
wire clothes hooks, as shown in the 
illustration. The roller is made of 
wood and two nails with their heads 
cut off, one in each end, form bear- 
ings to turn in the ends of the hooks. 
When it is desired to remove the 
roller, the hooks are sprung apart 




The Roller Brackets are Easily Adjusted in Any 
Locution rind Serve the Purpose Admirably 



enough to allow it to drop out. — Con- 
tributed by Hugh Carmichael, West 
Lome, Ont. 
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Attaching a Vise Jaw to a Bench 

Procure a toothed metal rail or 
rack, A, such as is used for small lad- 
der tracks, and mount it on the lower 




The Rack on the Lower Guido RaEI Provider ft Means 
to Keep the Vise Jaws Faralffll 



edge of the guide rail for the lower 
end of the vise jaw. Provide a slot, 
B, in the leg of the bench, through 
which the rail can run with plenty 
of play room. A beveled plate, C, is 
attached to the face of the bench leg 
at the bottom of the slot, so that it 
will engage the teeth of the rack. 

In use, when opening the vise by 
means of the screw, the rack will drag 
along the plate, and stop and engage a 
notch when the opening operation 
ceases- When it is desired to reduce 
the opening, it is only necessary to lift 
the rail by means of the string D. A 
button is tied to the upper end of the 
string on top of the bench, to keep it 
handy for changing the jaw -Contrib- 
uted by Harry F\ Lowe, Washington, 
District of Columbia. 



Removing Vegetable Stains 

To remove stains of vegetables or 
fruits of any kind from doth or wood, 
the following method is very good: 
The stained piece is first moistened 
with water and then placed in a jar or 
pail that can be covered, A lump of 
sulphur is ignited and dropped into 
the jar. Place the sulphur on a fire 
shovel when lighting it to avoid burns. 
The burning sulphur should be placed 
in the receptacle on the side where the 
stain will be exposed to the fumes. 



The sulphur burns slowly so that the 
articles will not be banned. 

After the sulphur has burned away, 
the jar should be kept closed for a few 
minutes and when the articles are 
removed, the stains will be gone. This 
is harmless to try, and the cloth will 
not be injured if it is in a dry condi- 
tion, The articles should be washed 
and dried as soon as they are taken 
out of the jar. 



Picture-Frame Corner Joints 

Very often the atnateur craftsman 
comes across %/ picture which be 
would like to have framed, but the 
difficulty and insecurity of the ordinary 
miter joint for the corners discourage 
him from trying to make the frame, A 
very easy way to construct a rigid 
frame is shown in the illustration, 
'fhe size of the frame must be deter- 
mined by the picture to be framed. 
The width, A, of the pieces depends 
upon one’s own taste. 

Four pieces, the desired length and 
width and % in. thick, should be 
dressed out of the material intended 
for the frame. Four other pieces, % 
in, thick and in. narrower than the 
first four pieces, are next made ready 
and fastened with glue and flat-head 
screws to the back of the first pieces, 
as shown, This allows % in. for glass, 
picture and backing, and y 2 in, to lap 
over the front of the picture on all 
edges. 

By arranging the pieces as shown in 
Fig, 2, a strong corner lap is secured. 




Square Odd Mitered Lap Joints fflf Making Rigid 
Picture Fresmta In Naturut or Stained Woods 



A miter lap joint which is not so strong 
is shown in Fig t 2. The latter gives a 
mitered-joint effect. This method does 
away with the use of the rabbeting 
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plane and miter box, both of which are 
difficult to use with accuracy. Two 
screws should be used in each joint to 
reinforce the glue. — Contributed by 
Tames Gaffney, Chicago, 111. 



Hunting-Knife Handles 

Very artistic handles for limiting 
knives and carving sets can be made 
by using disks of horn. Procure some 
cowhorns from a slaughter house and 
split them with a saw, using only the 
large portion of the horn. The split 
horn is then heated by dry heat — an 
oven is best— then pressed between 
two cold plates to a flat piece. If well 
heated, it is surprising how easily this 
tan be done. The piece is then cut 
into squares of suitable size which are 
marked and perforated in the center, 
the hole being a trifle smaller than 
the tang of the blade. The tang should 




Tt>* Pimpled Handle. If the Work 15 Well Done, is 
Easily Mistaken fof Agatr 



be flat and a little longer than the 
desired handle, with the end made 
round and threaded for a nut. 

A suitable washer is placed on the 
tang. which is then heated sufficiently 
to burn its way through the pieces of 
horn as they are put on the metal. 
When a sufficient number of disks are 
on the tang a washer should be slipped 
on and followed by a round nut. Pres- 
sure is applied by turning the nut and 
repeated heatings of the disks will 
force them together to make perfect 
joints. Only a moderate pressure 
should be applied at a time. 

The handle is now to be finished to 
the shape desired. If black and col- 
ored pieces of horn are interspersed, 
the finished handle will have the ap- 
pearance of agate. The blade and han- 
dle can tie lacquered and the ferrules 
nickelplated. — Contributed l>y Janies 
II, Beebee, Rochester, N, Y. 



Holding Wood in a Sawbuck 

Anyone who has used a sawbuck 
knows how inconvenient it is to have 
a stick roll or lift up as the saw blade 




The Holding Attachment Easily Adjusts ItgeiF to the 
9l.ick of Wood Placed in the Crotch 



is pulled hack for the next cut. With 
the supplementary device, shown in 
the sketch, which can be easily at- 
tached to the sawbuck, these troubles 
will be eliminated. It consists of two 
crosspieces hinged to the back uprights 
of the sawbuck and a hxj^pressure 
stirrup fastened to their front ends as 
shown. Spikes are driven 7 through the 
crosspieces so that their protruding 
ends will gouge into the stick of wood 
being sawed. The ^tirrup is easily 
thrown back for lay dig a piece of wood 
in the crotch. 

J. 

/ 

A New Pail-Cover Handle 

The handle of the cover, instead of 
being attached to the center, is placed 
near the edge and bail of the pail, On 
the bail and just above the handle of 
the cover there is formed a loop large 
enough to accommodate the thumb. 




The Ball Lmss anil the Handle Make it Easy to 
R™?v« the Cever with One Hand 



W ith tli is arrangement, the cover may 
be removed vvilh the use of but one 
hand. 
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A Window-Seat Sewing Box 



The combined window seat and sew- 
ing box shown was made by using a 
shoe-packing box for the foundation. 




A Wind !w Seat Workhu* for Sewing Materials, 
Made of an Ordinary Shoe-Packing B-0* 



This was covered with matting and 
the edges and corners finished with 
wood strips, % in. thick and stained a 
dark red. Three trays were provided 
on the inside at the top part of the 
box, each of the two upper ones oc- 
cupying one- fourth of the box open- 
ing and sliding on a pair of guides 
fastened to the sides of the box, while 
the lower tray is one-half the length 
of the box and slides on guides placed 
far enough below the upper trays to 
allow it to pass beneath these. The 
three trays were used for keeping sew- 
ing materials, such as buttons, hooks 




The SrindlcR for the Spools arc Made of Cotters 
Fastened with Screws in the Shelves 

and eyes, etc. When the trays are all 
moved to one end it gives access to 
the lower part of the box where the 
work or mending is kept out of sight. 

The inside of the cover is iy? in. 
deep and shelves are arranged for 



thread and silk spools on either side, 
the center space being used for the 
shears, thimbles and scissors. The lit- 
tle shelves are made of two pieces, 
each half as wide as the depth of the 
box cover. The first half of the shelf 
is fastened in place, then a row of 
cotters attached with wood screws, 
whereupon the other half of the shelf 
is put in place. The edges of the cover 
are rounded on the outside to make an 
attractive scat. 

While no dimensions are necessary, 
as the box can be of any size to suit 
the maker, it may be mentioned that 
the one shown is 28 in. long, 13 in. 
wide and 1 G in. deep. — Contributed by 
R. B. Thomas, Lowell, Mass. 



Cutting a Glass Bottle 

It is sometimes necessary to cut a 
heavy glass bottle or cylinder. Four 
methods are in use, A carborundum 
disk having a thin 
edge, if kept wet 
and rotated at a high 
speed, will cut heavy 
glass, but the cylin- 
der must b e fed 
against the wheel 
very gently. A bet- 
ter way is to make a 
hie mark — clean, 
but not very deep — around the cylin- 
der and heat it with a long slender 
flame while slowly rotating the cylin- 
der all the time. It is very important 
that the gas flame should not spread 
over the surface of the glass, for it is 
only the file mark that should be 
heated. A mere glancing touch is suf- 
ficient, Usually the glass will crack 
off in a very clean cut. 

Sometimes a fine platinum wire is 
wound around in the file mark and 
heated by an electric current^ Less 
common is the trick of wrapping a 
strand of yarn soaked in turpentine 
around the mark and burning it. The 
principle is the same in each case. The 
unequal heating of the glass causes it 
to break. — Contributed by Harry H. 
Holmes, Richmond, Ind. 
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To Clean Painted or Preseoed Walls 

Use a paste madV of vinegar and 
baking soda with a small amount of 
salt added. The ingredients should be 
mixed in a large dish and applied to 
the wall jvitli a cloth. The grease and 
fly specks as well as the carbon depos- 
its from kitchen smoke are quickly 
removed. The mixture is harmless. 
After the wall is thoroughly cleaned, 
it should be washed with warm water 
and soap, then dried with a cloth. 
The mixture works equally well on 
enameled baths and glass or white 
porcelain, 

/ 

Securing Papers in a Mailing Tube 

The illustrations/show two methods 
of securing papefs or photographs in 
a mailing tube. In Fig. 1 the mailing 
tube A is shown in cross section and 
the manner of running the string 
through the pasteboard walls illus- 
trated . The ends of the string are 
drawn up and tied over or under the 
label. If the label is pasted over the 
string or string ends as they are tied, 
it makes a sealed package which is 
rated as first-class matter. 

The second way is to run the cords 
in a cross form through holes near 
the ends, as in Fig. 2, then tie the 
knots as at BE, In each instance, 




The String In Eithtf Cna< Prevents the Papers from 
Slipping Out of the Mailing Tube 



even if the papers fit the tube loosely, 
they will be held securely and can 
be easily extracted when the knots arc 
untied, 



Cooling Tube for a Laboratory Still 

A simple and very effective device 
to replace the cumbersome cooling or 
condensation coil of a still for the 




amateur's laboratory can be easily 
made as follows: 

Procure an ordinary straight glass 
tube of fairly large diameter and heat 
it in the dame of an alcohol lamp with 
the use of a blowpipe or in a Bunsen 
burner with a very reduced flame so 
that only a small spot of the tube is 
brought to a red heat at one time. 
Then, with a previously pointed and 
charred stick of wood — a penholder, 
for instance — produce a small recess 
in the wall by pushing the charred 
end gently into the glowing part of 
the tube. This procedure is repeated 
until the whole tube is thus provided 
with small recesses. The indentations 
should be made in spiral lines around 
the tube, thus increasing the surface 
that is in contact with the cooling 
water. The operation of making the 
recesses is shown in Fig. 1. The walls 
of the recesses should have a regular 
and uniform slant. 

The tube thus produced can either 
be used as a rectifier (Fig, 2) above a 
vessel, for fractional distillation, be- 
cause it will allow the most volatile 
parts to pass out first, or as a con- 
denser (Fig, 3), the arrangement of 
which needs no explanation* The 
amateur will find it much easier to 
make this tube than to coil a very long 
one. 




SOS 
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A Comb Cleaner 

A good comb cleaner that does the 
work easily and quickly can he made 
from a worn-out varnish brush. The 

brush selected 
should not b e 
over 2 in, wide; 
I t should b e 
thoroughly 
cleaned with 
benzine and the 
bristles cut to a 
bevel, as shown 
i n the sl*etch. 
In use* brush across the comb parallel 
with the teeth* and the dirt between 
them will be easily removed. — Con- 
tributed by John V. Loeffler* Evans- 
ville, Ind. 




Scraping Off Surplus Water on a 
Grindstone 

When using a grindstone* an ample 
flow of water is desirable in order to 
insure good cutting* and the objection- 
able spattering may be overcome by 
fastening a piece of leather to the 
grindstone frame so that its edge will 
hear lightly upon the stone just be- 
low the point where the work is held. 
This will scrape off all surplus water 
from the grinding surface anti prevent 
spattering, — Contributed by Thos, L. 
Parker, Wibaux, Mont. 



A Paper Drinking Cup 

The cup is readily made of a piece 
of paper 8 in. stjuare. Lay the paper 
on a flat surface, turn the point A over 




^ Pit a 

Stveral CitpB can b< Netted Together and Carried in the 
Pocket or Hand Bag 

to meet the point B and crease on the 
dotted line CD, Fig. 1 ( then turn the 
corner D up to meet the line BC t Fig. 



2, making sure that the new edge DE 
is parallel with the lower edge and 
crease. Turn the corner C in the same 
manner, that is, fold it over to the 
point E and crease. Fold the two 
corners at B outward and down, and 
crease* and the cup is complete as 
shown in Fig. 3,— Contributed by W. 
Douglas Matthews, Chappaqua* New 
York. 



Homemade Brush for Clearing Uphol- 
stered Furniture 

A durable brush for cleaning uphol- 
stered furniture can be made in the 
following manner; Procure a piece of 
haircloth, which is made of horsehair 
woof and linen warp. Strips of hair- 
' cloth, cut lengthwise and 1% hi. wide* 
are laid out smooth on a table and a 
strip of wrapping paper, % in. wide* 
is firmly glued to one edge. When 
this has dried, take out the warp that 
is not covered by the paper. Brush 
the fringe of horsehair until it is 
straight and even, and before com- 




Liruati Mtitle of Strip af Upholsterers' Haircloth with 
the Warp Removed, and Fastened to a Handle 



menciug to wind, measure (> in. from 
one end and glue this portion to the 
side of a strip of soft wood* f! in. long. 
% in. wide and fa in. thick. When 
dry, wind the glued length of hair- 
cloth and paper around the wood strip, 
applying glue to each separate turn 
of winding. The turns should be kept 
flush on the side that has been glued 
and the fringed part brushed and 
straight. 

The part to be glued to the handle 
must be perfectly even in its wind- 
ings and held firmly in place while the 
glue is hardening. The winding should 
be continued until the brush is 1 y* in, 
thick. 

I'he handle is made of a piece of 
wood* 14 in. long* 1% in- wide and *4 
in. thick. Wood that takes a cherry 
or mahogany stain is preferable. 
Shape it about as shown in the sketch 
and round off the edges. The part to 
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which the brush is to be attached must 
he given a light coat of glue. When 
that has dried, glue the back of the 
brush to it, and after the glue has hard- 
ened, glue a piece of gimp around the 
brush part, then drive upholsterers' 
tacks into the gimp and wood, % in. 
apart. Stain and varnish the handle. 
The hack of the handle can be used 
as a beater, and the brush for remov- 
ing the dust. — Contributed by Ger- 
trude M. Bender. Utica, N. Y t 



Care of Paintbrushes 

When laying aside paintbrushes, the 
usual custom is to 
place them in water fj 

and then forget all l // 

about them until ft /[ 

needed again, with ft / J 

the result that the U J 

water usually is |.\ — 

found more or less \\\ Aa 

evaporated and the \\ j 

brushes hardened, Jf 

a quantity of oil, A, 

is poured on the 

water B, it will pre- 

vent this evapora- - ^ 

tion and keep the brushes in good 

shape. 



Removing Calcium Deposits on Glass 

A good way to clean glass vessels 
in which hard water is boiled is to 
use the following mixture to remove 
not only the calcium deposits, but also 
rust or sulphur stains that may be 
present. The solution is a mixture of 
ammonia water and a few ounces of 
salt. This should be placed in the 
glass vessel and boiled until the 
deposits disappear. The ammonia 
water may be made of any strength by 
diluting if necessary. 



Filter 



When making long cuts with a cold | 1 When washing 

chisel, it is almost impossible to guide | V-^ ^| ie sponge give 

the chisel edge along a line made with ^ t} ie pump & handle 

a scriber or pencil and have a straight a few strokes so that the dirt collected 
cut. I find that it is much easier to in the spout will be washed out. Do 
use a guide, as shown in the sketch. not press the sponge too tightly into 
The guide is made of a piece of wood, the spout, as this will stop the flow of 
about 1 ft* long and 1*4 in. wide. A water —Contributed bv Chas. Plome- 
slot is cut in the center, wide enough wood, Waterloo, Iowa 
to receive the chisel edge snugly, and 
about 9 in. long. The guide is damped 

Brown Stain for Wood 

Bichromate of potassium gives a 
lustrous, rich, light to dark brown stain 
on woods. The crystals are first dis- 
solved into a saturated solution, which 
is then diluted with water. The stained 
surface needs no rubbing, as the stain 
leaves the wood perfectly clear for 
any desired finish. The satinlike ap- 
pearance of wood treated by this stain 
cannot be produced with any of the 
pigment stains.— Contributed by Au- 



Tbt Guide Mnkcs ll Esajr 
to Follow along a Straight 
Line Wticn Cutting with 
a Colt! Chitiet 



to the work, and the cold chisel slipped 
along in the slot as it is successively 
liit with a hammer. — Contributed by 
G- 11. Holter, Jasper, Minn, 
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An Egg Boiler 

In boiling eggs the usual method of 
dropping the eggs from a spoon into 
the boiling -water often results in a 



In using this acid never pour water 
into the acid, but always pour the acid 
into the water. — Contributed by Loren 
Ward, Des Moines, Iowa* 




The Eesa a re Prevented from Becoming Cracked and 
All are Easily Handled in One Operation 



burn* as well as in cracking of the eggs 
by the fall. In removing the eggs 
from the hot water and taking one out 
at a time, no two will be cooked alike. 
To overcome these difficulties I con- 
structed an egg boiler as illustrated. 

A pan was procured— tin or alumi- 
num as desired— about 1 in, deep and 
5% in, in diameter, and holes were 
drilled in the bottom having dimen- 
sions as shown. A handle was at- 
tached to the center with washers and 
nuts. The small ends of the eggs are 
set in the l%-in t holes and the whole 
pan set in a vessel of boiling water* 
When the boiling is completed, the 
entire lot of eggs are removed at the 
same time. As the device with its 
load of cooked eggs is quite pleasing 
in appearance, it may be set on a plate 
and the eggs served from it on the 
table,— Contributed by \Y. E. Crane, 
Cleveland, O. 



Removing Black Deposit on Bathtubs 

A good way to remove the black 
deposit left on bathtubs by the water 
is to use a strong solution of sulphuric 
acid. The acid should be poured on 
the discolored enameled surface and 
washed around with a doth. The acid 
should not touch the hands so it is best 
to use a stick to move the cloth. 
Neither should it be allowed to touch 
the metal parts, but if this happens, no 
harm will result if it is quickly rubbed 
off with a cloth and water then 
applied* 



A Stocking-Stretcher Form 

A simple as well as inexpensive 
device for preventing the shrinking of 
stockings, more particularly those of 
children, after they have been washed, 
thus saving great wear and tear on the 
fabrics and increasing their length of 
life, is shown in the illustration. The 
stretcher can be made by anyone, a 
knowledge of woodcraft or art being 
unnecessary. If used, the device will 
prove to effect quite a saving in 
money, labor and worry in the course 
of a year. 

Place a new and unused stocking, 
that properly fits the foot* flat on a 
heavy piece of cardboard or a wood 
board, if desired* and mark an outline 
of the stocking on the board with a 
pencil. Cut out the design with a pen- 
knife or heavy pair of scissors and 
smooth the edges, A design having 

^ .. .. j 




the same shape and size as the stock- 
ing results. Duplicate boards can be 
easily made. Place a spool* such as 
used to hold the finest silk thread, near 
the upper end of the first form and on 
top of this place the second. Then 
drive a nail through the boards and 
spool and clinch it, or better still, use 
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a small bolt. When the stocking's are 
washed and the dampness wrung out 
as well as possible, stretch them over 
the boards and hang them up to dry. 
They will retain their shape and arc 
easily ironed .—Contributed by Win, 
P. Kennedy, Washington, D. C. 



Stick Holder for a Chopping Block 

Having a lot of branch wood, from 
*44 in. to 1 in. in diameter, to saw, and 
not wishing to bother with a sawbuck, 
I rigged up a chopping block, as shown 
in the sketch, by fastening a piece of 
board to one side of the block with 




The Notch da Board Fastened to the Chopping Block 
Turns It into a Eawbuck 

small lag screws. The piece to be 
sawed was laid across the block in the 
notch* If the piece is held down on 
the block with one foot, the wood is 
very easily sawn.- — Contributed by 
\Y lifted B. Sylvester, Reading, Mass. 



Cleaning Gold and Platinum 

A good way to clean /gold or plat- 
injum jewelry is to first brush with 
soapsuds, then dust .magnesia powder 
over the article and allow it to dry. A 
few rubs with a cloth makes the 
article shine with great luster. As 
magnesia powder is highly inflam- 
mable, it must be kept away from lire. 

A Twine Spool 

The pieces of twine used hi tying 
parcels delivered to a residence arc 
either thrown away or tied together 
and wound into a hall for future use. 
The method I use for keeping the 
pieces of twine is to wind them over 
a discarded photographic -film spool* 
The spool was slipped on a finishing 
nail driven into the wall. The crank 
for turning the spool was made of a 



piece of wire f bent as shown and slipped 
into the slot end of the spool. One 
end of the first piece of string was tied 




to the core and then wound around if. 
the next piece tied to the first and 
wound up, and so on, as the strings 
were taken from the packages from 
time to time. W hen a string is needed 
for any purpose I always know where 
to find it, and it is easier to take it 
from the spool than from a ball.— Con- 
tributed by \V. Resscguie, Susque- 
hanna, Pa. 



Reinforcing Chair Bottoms 

Emb<tesedTeather-board chair bot- 
toms can be made as serviceable as 
leather in the following manner: Turn 
the chair upside down and fill the hol- 
low beneath the seat with excelsior, 
soft rags or fine shavings, then nail a 
44-in. wood bottom over the tilling 
with brads. Make the wood bottom 
Mi or 44 in. larger than the opening. 
It will thus not lie seen, and the seal 
will last as long as the chair,— Con- 
tributed by J. H, Sanford, Pasadena, 
California, 



A Novelty Chain 

An inexpensive chain for hanging 
painted glass panels, transparencies or 
photographs can be made by joining 
paper clips together to form the links. 
A box of 100 clips will make a chain 
about 10 ft. long. Such a chain can 
be made in a few minutes and a length 
of 10 ft. will hold about 4 lb. 




The Fiitcf-CHp Links may he Joirsti tn Make a Chain, 
ef Any Desired Length 



If the chain is to be used for hold- 
ing photographs, each Inner loop end 
is bent out slightly. 
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Closet Holders for Linen 

A combination drawer and shelf for 
a linen closet is much better than a 
shelf or a drawer. It is constructed 
in the manner of a drawer with sides 




The Holder can b< pulled Out Like n Drawer and it 
aa Accessible is a Shelf 



and a back, the front being open and 
the ends of the sides cut rounding, A 
dip ts attached to the under side of 
the bottom, near the front edge, to 
provide a means for pulling out the 
holder. 

Sheets, towels, table cloths, nap- 
kins, etc., can be neatly piled on the 
bolder and can be seen without dig- 
ging down to the bottom. It has the 
advantage over the shelf that it can 
be pulled out without anything fall- 
ing off, and the linen on the back part 
can be easily reached as well as that 
in front. The closet may contain as 
many holders as is necessary and 
should be provided with a door for 
keeping out dust. — Contributed by H. 
A. Sul 1 wold, St. Paul, Minn. 



Preserving Dry Batteries 

The life of dry batteries, which are 
to be used in wet or damp places, may 
be considerably lengthened by being 
treated in the following manner: 

The batteries are placed in glass jars 
a little wider and higher than them- 
selves* A layer of dry sawdust is 
placed in the bottom, for the battery 
to rest on, and the sides are packed 
with sawdust to within % in, of the 
top. Waterproof wires are connected 
to the binding posts and melted 
paraffin poured over the battery to the 
top of the jar. The carbon and zinc 
terminals should be marked to avoid 
trouble when connecting several cells 
together. Batteries treated in this 



manner are waterproof and can be 
submerged in water if necessary,— 
Contributed by Olaf Tronnes, Evans- 
ton, III. 



A Cleaner for Brass 

In some recent laboratory experi- 
ments the following solution was found 
to cleanse brass very quickly without 
harm to the hands or the metal. An 
ounce of alum was put into a pint of‘ 
boiling water and the solution rubbed 
on the brass with a doth. Stains as 
well as tarnish were quickly removed. 
The solution is inexpensive and easily 
prepared. — Contributed by Loren 
Ward, Des Moines, Iowa. 

Homemade Graduate 

If a certain quantity of liquid is to 
be frequently measured out, it is best 
to have a graduate 
marked for this amount 
without any other mark- 
ings upon it. To make 
a graduate for tins pur- 
pose, procure a pickle 
or olive bottle of the 
type shown in the draw- 
ing and file a vertical 
line, A, on each side. 

These lines should be at 
least % in. wide* Place 
the bottle on a level sur- 
face and pour in the 
amount desired to be 
measured. Mark on each vertical line 
with a lead pencil and connect this 
mark or marks with lines, filed as 
shown at BB,— Contributed by James 
M. Kane, Doylestown, Pa. 



Mending a Break in Felt 

A good way to mend partially 
broken felt or a felt hat is to hold a 
lighted match under the break anti 
smooth out the crevice with the 
hand. The shellac in the felt is melted 
by the heat and runs together, mend- 
ing the felt in such a way that the 
break is hardly noticeable. This 
method may also be used to mend felt 
articles in the laboratory. 







POPULAR MECHANICS 









y 



30 r 






PATENTS, PRACTICAL 
OR UNIQUE 

iHAIR/C 

lusuiik/scj 



h pater#’! -i-Vi 
s her*;/ shJwn 
e /two out si -I, 
les sire brjiuglj 

It,' their wp 1 g 

I! ^ 



hi" i r Tarci w he: 

□ E'clher, so that the 
#: Ji force tbc^Jjair 



ovhi; (!! ]i l 

k nf lhr- li ose JF q f type 

i " ■ u- -'J l :e 



almost ijn ifet ™ 
Jes cniHfiinii]^ 
nHvJ>rv _tl-: l L _ 



and hot* 
not as satis- 
a n Jlncnc f is 
na/^iuir bnw- 



thtiri making 



cvnte: 



rend the 



DETACH A. 

li hough thij 



E H EEL PLATE 



li'ir "cite ordinary jJ 
V'.i tally ftllrrfliyd I" #!-■ 



ey ^j>rin 



orange or 



<vjf ^ t lu.' com sp- ■ tiding s^ijich 



L'N^LL 



KET i Fin. U 0_ rhi,+ 
irry the weight op’ re* 
.jpaits., and thq like, 
".ay be folded out of 



INC DEVItE F#R AEROPLA 
patent) ’yan.- ^ighiing dev it 



picture 



rod eel 



me.i rfr, 
by wii| 
11 orizj 
"us ]r\ 



a £3 



fcc- 



r ic .2 



Fi4 3 



Fic .4 



Fi0.5 



Fm I 






* MAG^piNE FOE PJ 

m Esi- :- : i' : v jY 

% 1 # jJL 1 ' 'BF ■ jj fcl 

WkJjne 

are in the form ■ 
are slipped. tT / j 



s-Ti 



T 1 R E 5 ~ i Fif 

slioe for aiilo 

use ftii -iF tin; 



slioe. 
upright 
of the 



SffEJByTlfcWO 

___ fuffa \ 

sii r i. I a r fj'itil WII 
rotating the h 



^ r».io 

L 



ei i 'JT jfp t m m i ?-p- 
i nu: .i orWr'V 
;uy screen ^ Jr i '.vhieh A 
M ojeet t d 1 sy a i ■ ■ ksca pt 
Bo^H^ich is shown in 
b.LL r r;i:M , is 

it4p ■ hp^s^ecd 
ntojnt ' / 1 :frii| by 
*v c # wli ic 1 1 is Tft," W i “ 'r-A 

jwapFs ■ »r r spo yd— |F'’ yJb 



IMOKE AMD CINDER 
^ wariliil : - 12) 

pke an d7 

nicnives. rhe cWltlititor discharges under the 
nir riling board of the loc- 0 moiu r e. 



running board ot i tie jQcpm onve. 

0 /uJUjo dnjuA, 




308 



POPULAR MECHANICS 



Q want him/ 1 s^id the Indian, pushing back the 
’w* ticket rhmugh^the window, “cost too much." 
r -™r\u t '' +v.« a^tnt T "the influence 



An admiring constituent gave Congressman Legate 
of South Carolina one of those vcst-ijockct -edition 
Lilliputian Mexican dogs to take home to the chil- 
dren, J^ena re — pronounced Lcg-ree, by the way — was 
leading the* dog along by a cotton string when a South 

asked. 

pronounce the 
some kind of a 




f A11 new arrivals are 
ernor of the prison, a 
“A nd if they make a flips?” 
“Then they are ironed.” 



KU 



; i J ;V . - r- 

From a city apartment 3 title .lack ior 

the first time to spend Christmas at Ids era*! father]?, 
farm. As he ran up the steps of the old "louse his 

f raud mother caught him ilp in her arniS and imt hint 
own, rosy and laughing, before the etc at logHlr^ in' 



“WeT!/ p opi^d thef Hb tint ameer, “that's the least 
1 ever seel 

IV _ 

”1 have always been interested," said little Jinks* 
43ie valuation of waste. Now, where do you 
stinpo» all l heyse Jmi rst tires go to in the end?” 

^ *T. don't knem, &id the genial philosopher, “but 

th.*y sa where most people consign *em there must 
be a terrTM 

ai \ 



tie sun el I of rubber in the hereafter.*' — Tit- 



1 




The 
logs jfc 

xS^bath,” 
“ll*a nice, 
log. isn’t it? 
pincotCs, 

■ 



L?" stTc said.- don't 

Y fiV do Bu?jM 

cyfsjacligm at 

« 6 Wws*wfc>is 



First Chfufl^ut -Did th 
hi ft tip for Mi king -hint to t 
SedAi ^Wh ati e did 

gjHbjffii bins JBlt know II 

^ ~m •*- -fe- 



e guy you ran over give 
th 



e hospital? 
not I The 



¥5 

— Puck. 



next time 



S We 



randma r but 
have real o 



W Jw customer in a butcher's $ 
t P^^the butdier »II<{ tsclamicd, H L. * 



a butcher's shop stood gaiing at 
uarium. Having turned 



A * t» ft. 



A 



of* pAyjide, of a^i ae>r.“ — Argonaut 



well ^be de^d as osft ol 



customer approached 
body might 
a Couple 



suppose a 
Give me 




at cause? the flight of 
^ probably urged on by 



if the moment. 



I^si night, after jA’tl caught the soap for the second 
TmJKp, tHkJUptw, tlicrc came an insistent ting on 
thc^lTcfrtWP^^r waf atone in the house, and as I wag 
cjHMFlinff an important telegram l dashed for the tclc- 
lifflEr: in a cloud of silver spray, When I picked up 
the , received all I got wa? : “Sorry; I rung you by 
mistake.” -VYor didn’t wring me at all* T*m 

Httll drippj,y g- ^Tribune. 



An Arab Cvntl; to his neighbor and 
me your yopc i « 

"t e,iii€ “ thclfctidft%rJgi^ 



"Why can’t you?” \ 

"Because 1 want to e^rope 

"For what purpose?” cRlier-/ 

"1 want to tie up five cubic feel o 
" * E I &w on ecirth,* 1 Sneered rlfftftwo 
“can you tie fipvatd w r i|h aftrnpef 
“My friend, said the neighbor, “Allah is great 
and lie Dermith u» totdn >.Lt:-LTij^ 1 [iyj^i lT^ w itb. anrjift 



bawled the Reform Orator, “that 
>adjL|nade by the trusty inmates 
CoLMState prison, under a reform 
; p . i '..- methods, are the smoothest 
fermld?” 

net voice in the audience; "hut 



iiLfT yen*. hi 
fhe macadami. 
pf the Can or# 
adutini^lTAllSn 
and.' firmest ir 
■ ft *No,>.t(iaii3 



fit hi it.” 

Itrower, 



J#r-tth,e step! adder when it lumb^d 
ot Rising from her lounge)! — “ 2 ^ 0 . 
=, didn't fall." “Not yet; he's still 
picture molding/' Life. 



Second jewetcr- 
First Jeweteo-r- 
a watchman, at# 
sacked by burgm 



darling, I ft 
hanging on 



Pictorial 



A^SfchH^Upl/ ti- 

regular cutlery family.” ** 



boardinghouse a ^ V 



, t!u- daughter spoons, the father forks 
:Cy, and the Toother knife? the guests mho 
pond ht-I^jing." — Loudon Opinio^ ^F‘ 



"Mary,” ]« &$& t 
the mati who holdj 
the interest is ab 
have to give up our automobile/* 
"Why, John?” H \ 

“To raise thy injjrest 1 - luofvet ftu 
“What'g thAmtSer? W 

our interest iu^he Wotise to keep tr 
the an t n-mobil e r — Chicago Record 



e received notice- fro; 

tirKki; an our hitut -Jb; 

■ Jpli. T"3* nfrall »’ 



Mrs. Naylier— Mrs. CodfisEi says her husband pre- 
iV?y hn tr^i for her birth- 

Wr. N/— fluiif Til bet if a clothes-horse 

and a mousetrap. 
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I All These FREE! I 

"** * 

13 A/ - OUR paint or hardware dealer will give you for free trial two = 

H X 10c bottles of Johnson’s Wood Dye— one 10c can of Prepared M 
S Wax and 25c Instruction Book, Edition P.A. 2, “The Proper Treat- || 
= meat for Floors, Woodwork and Furniture." Tf your dealer cannot supply = 
S you send coupon to us and we will send all to you free and postpaid. = 



I Johnson’s Wood Dye rrf 

= ** /Value 55c 

— Comes In 17 popular shades: Mission Fumed Oak Mahogany, Early English, etc. / F'RF’IT 
Si This ts realty a dye, not a stain, It makes no change tn the wood — does not / 

— raise the grain or otherwise alter it except to freshen and restore lost beauty, / s.d Johnson & son 

= and to color It to suit your decorations. It is particularly well adapted / Racine, wia, 

SS to new wood and produces the same perfect results as in refinishing- ** T „ 

^ 11 f 1 accept offer under 

W J lift y your conditions — one 

i Johnsons Prepared Wax 



adds a finishing touch like velvet— soft and rich, without that "shirty 
look. The Free Book tells how to apply it over any woodwork, 
new or old to give a lasting and lustrous polish. Get book 
and 10c packages today. If your dealer is not supplied, write us. / 

S. C . JOHNSON & SON 

“ The Wood Finishing A tftoritits J> RACINE, W IS . / Address 



/ i(fc can of Prepared Whx 
and l wo Itit Rot tl es of J ohm 
son’s Wood Dye. and 25c 
book Edition P.A, 2 FREE, 



Shades^lfos- 



Name 



City-- 











Stale-- 
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The Greatest Harley -Davidson 

Eight Honest Horsepower, 

T HE new Harley - Davidson Twin Cylinder does not 
have to be babied, nursed or coaxed into action — it 
is ALL THERE. Ic is instantaneously responsive to 
the throttle — off like a flash — picks up quickly — no hesi- 
tation — no sluggishness — no snorting or popping. This new 



mmmw* 



JAVIDSON 




without question ts the fastest machine on the road today. 

Its exceptional speed has been obtained in a measure through 
the use of large intake and exhaust chambers and passages* 
and pistons* connecting rods and fly wheels individually and 
collectively in perfect balance, And this speed comes with- 
out sacrificing one atom of Harley- Davidson red lability or 
endurance. In fact the decreased vibration* due to more 
perfect balance of the vital parts has actually increased the 
life of the motor. 

The Ful-F lotting Seat which does away with all jolts and jars due to 
rough mads, and the Free-Wheel Control, a device which permits start- 
ing without the usual hard pedaling or running alongside are incorporated 
in all models. 

Both of these features are patented and are to be found only on the 
Harley- Davidson, 

Telephone our denier for n demoiutFatioA or rend for Literature. 

HARLEY-DAVIDSON MOTOR CO. 

Producer! of High Grade Motorcycles for eltTca year*. 

STREET MILWAUKEE, W IS 



.3TT7 
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Which Would You Choose? 

I F YOU saw a row of apples, every one differing in 
size, ripeness and color, and all for sale at the same 
price, wouldn’t you choose the best ? Why not do the 
same thing when you buy fire insurance? The cost of 
insurance is substantially the same in all companies, but 
what you get for your money varies as much as the 
appl es in th is row. 

Choose the Hartford Fire Insurance Company. For 

over 1 00 years it has paid every honest loss, big and little. 
Its reputation is unexcelled. It is the best fire insurance 
apple of them all, and its policies cost no more than those 
of inferior quality. 

Why not use the same good judgment in buying 
insurance that you do in buying goods for your 
store, clothes for your family, or even in such a 
trivia! matter as buying apples from the fruit stand? 
And the next time you insure, 

INSIST on ti e HARTFORD 

Agents Everywhere 














• 



— 
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What Conscience Costs 

By R. E. Olds, Designer 

Let me tell you what it means to build a conscientious 
car. A safe, enduring, economical car. 

A car that stands up under use and abuse, and that 
renders a service like Reo the Fifth. 



Externals 

Cars, like houses, may be 
largely built for show. The 
main attention may be given 
externals. 

Such cars for a time seem 
to be most successful. But 
the ups and downs of Mo* 
tordom show how inevt table 
is the reaction. 

On the other hand, the 
man who builds Reo the 
Fifth today has built cars 
for 26 years. The demand 
for his cars is far larger 
than ever. Last spring it 
ran five times the factory 
output. 

Such extended prestige is 
unique eh this industry. And 
every man knows it is solely 
due to such principles as 
these. 

Hidden Things 

Gur chiefest attention is 
given things which don’t 
show. Yet you can easily 



see that we neglect no ex- 
ternal. 

AU steel is made to our 
formulas* based on vast 
experience. And each lot is 
analyzed twice, before and 
a f ter treating. Wh a lever 
falls short is discarded. 

Each important part, by 
actual test, is made very 
much stronger than neces- 
sary. No margin of safety 
is less than 50 per cent, 

A crushing machine 
tests gear teeth for 75,000 
pounds. Another machine 
tests springs for 100,000 
vibrations. 

Engines are tested 20 
hours on blocks and 28 
hours in the chassis. 
There are five long -con- 
tinned tests. 

Each car gets a thousand 
tests and inspections, so 
errors can't occur. 

Costly Extremes 

In this car we employ 190 
drop forgings, Steel cast- 



ff 

ings would cost half as much. 
But drop forgings tan*t have 
flaws. 

We use 15 roller bearings 
— Timken and Hyatt. Com- 
mon ball hearings cost one- 
fifth as much, but they too 
often break. 

We use a $75 magneto. 
We doubly heat our carbu- 
retor, And we add $100,- 
000 per year to our cost to 
insure positive water circu- 
lation. 

Parts are ground over 
and over to insure utter ex- 
actness. We don’t run 
night's. And we limit our 
output to 50 cars daily so 
men are never hurried. 

Then note the big tires — 
34x4. They cost almost 
twice as much as tires 
which some men deem suf- 
ficient But the difference 
comes back, again and 
again, in the cost of your 
tire upkeep. 
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$2,000,000 for Extremes 



R. M, Owen & Cck C A“i S fi" Reo Motor Car Co., Lansing, Mich. 

Canadian Factory, St* Catharines* Ont* 

Reo the Fifth 

„ Hi ' The 1913 Series 

$1,095 



30-35 
Her t 

Wbcrl Ehw- 

112 Lutbe* 

Tim 

Mi \ I Debts 
CtSkT l nnl ■ i; 1 
Roller BrtliftSS 

Dr innin table 

Ri» i 

Hire* bitdiK 

List 1 . 

Speed 
15 Miles 

pt: Him 
Viilh 
.5 And 2 
PaiHumr 



Top and windshield nnl included in price. We equip this car with mohair top, tide curtains and slip cover, 
windshield!, »a* tank for headlights* speedometer, iolf-«tarter h extra rim and brackets — all For 

? 100 extra {list price $1 70} r 



Reo Center Control 



We spend in these ways 
about $2,000,000 per year more 
than we need to spend. It is 
made up largely by factory 
efficiency — by making all our 
own parts — by building only 
one model 

The rest we make up by 
reducing our profit to the 
lowest possible minimum. 

The result is a car built 
as we describe — built like the 
costliest cars on the market — 
for $1*005. 

The result to you is free- 
dom from trouble, immense 
endurance and small cost 
of upkeep. It means a life- 
time car. 

Men who know now look 
for such a car. And I pledge 
them my word that, so long 
as I build it, they will get 
it in Reo the Fifth. 



This car alone has what 
experts consider the ideal 
center control 

All the gear shifting Is 
done by moving a small 
handle only three inches in 
each of four directions. It is 
done with the right hand 
— done as easily and natu 
rally as moving the spark 
lever, 

No side lever, nothing 
in the way. Both brakes 
are operated by foot pedals 
And the driver sits on the 
left hand side as in the finest 
modem cars. 



The bodies are finished 
with 17 coats* The deep 
upholstering is of genuine 
leather, filled with the best 
curled hair. 

Three electric lights, with 
the dashboard lights set in. 
You find in this car every 
final touch as in cars at 
twice the price. 

If another such car sells 
at such a price, I never yet 
have found it. 

Sold by a thousand dealers. 
Write for our 1913 catalog 
and we'll direct you to the 
nearest one. 
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No-Rim-Cut Tires 




One Glance Tells You 



1 



That This Tire 
Can’t Rim-Cut 



There are no hooks on the base, as 
with clincher tires. 

The tire is held on by our patented 
feature — by six fiat bands of 126 
braided wires, vulcanized into the tire 
base. That makes the tire base un- 
stretchable. 

So your removable rim flanges are 
set to curve outward^ not inward , as 
with old-type tires. 

And the tire, when wholly or partly 
deflated, rests on a rounded edge* 



2 



That This Tire 
Can’t Skid 



These deep-cut, sharp-cut blocks 
present to the road surface countless 
edges and angles, facing every direc- 
tion* They give a bulldog grip. 

The tread is double- thick, and the 



extra tread is of very tough rubber* 
So the non-skid feature lasts. 

The blocks meet at the base, so the 
strains are distributed over the fabric 
the same as with smooth-tread tires* 
That Goodyear feature immensely in- 
creases the life of a non-skid tire. 



3 



That This Tire 
Is Oversize 



We say 10 per cent oversize. But 
careful comparison with six makes of 
clinchers shows the actual oversize, in 
air capacity, to be 16.7 per cent. 

Even 10 per cent oversize, under 
average conditions, adds 25 per cent to 
the tire mileage. It takes care of your 
extras* It saves the blow-outs due to 
overloading. 

No need to take anyone's word for 
these things. One glance at these tires, 
at any Goodyear shop, will prove them 
in a moment* 
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10% Oversize 



Users Will Tell You 
They Save 48% 



250,000 Know 

Not less than 250,000 motorists now use 
Goodyear tires. 

They have tested out about two million tires. 
And. in these days of odometers, they don't 
guess at results. 

These facts tel] the verdict ; 

Goodyear tires now far outsell every other 
tire. 

Last year’s sates by far exceeded our previous 
twelve years put together. Yet the demand 
exceeded our output by some 400,000 tires. 

As per contracts now made, nearly half of 
this year's new cars will go out with Goodyear 
equipment. 

Average Savings 

On the same car. under the sit me conditions, 
the average saving through No- Rim-Cut tires 
is about 4-S per cent. 

On some cars and on some roads this means 
enormous mileage. On other cars which are 
under -tired the mileage will be less. 

But the average saving, as compared with 
old-type tires, doesn't greatly vary. 



NO’Rim-Cut Tires save every penny that rim- 
cutting costs. 



Their 10 per cent oversize, by increasing the 
mileage, saves 25 per cent. 

On Non-Skid tires the saving is larger. 
Because our inventors, in ways described, have 
added immensely to the life of non-skids. 

How to Prove It 

The way to prove it is to make a comparison, 
as hundreds of thousands have done. 

Our sales figures tell you what their judgment 
has been. And your own eyes can see the 
apparent advantages. 

Figure what it would mean if these tires do 
save you 4d per cent. Is it not worth proving 
out ? 



For thirteen years we have held the belief 
that the tire which gave the greatest service 
would become the favorite tire. 

We have seen the time when Goodyears held 
only one per cent of the tire trade. 

We have seen the demand take enormous 
strides, until this tire outsold all. 

Now, for your own sake, we ask your com- 
parison. And vve shall accept your verdict. 



Writ* for the Goodyear Tire Book — 14th 
year edition. It tells every known way to 
cave tires. 




No-Rim-Cut Tires 

With or Without Non-Skid Treads 



THE GOODYEAR TIRE & RUBBER COMPANY, AKRON, OHIO 

Branches and Agencies in 103 Principal Cities More Service Stations Than Any Other Tire 

We Make All Kinds of Rubber Tires, Tire Accessories and Repair Outfits 

Main Canadian Office. Toronto, Ontr - Canaiiiiti Factory, Bowmanville, Ont. (9S6I 
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This old axe has swung since the 
year one — lopping off heads ~ 
of those who haven’t 
"Made flood." 



The Man 



who holds his 
job when 
others “get 
the axe” is the man who can use his head 
as well as his hands. When promotions 
are to be made, he is the first on the list. 



When salaries are to be trimmed 
he doesn’t have to worry. He is 
too valuable to let go. His special 
training always takes care of him. 

You can always be sure of your job 
and sure of your future if you have special 
training such as the International Corre- 
spondence Schools can impart to you in 
your spare time. Perhaps you want to 
advance still further in your present posi- 
tion, Possibly you have a Liking for some 
other line of work. One thing IS sure 
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you want to earn more— don't you ? Then 
mark and mail the attached coupon and 
learn how the L C. S* can help you, re* 
gardless of your age, address, occupation, 
limited schooling, small salary, lack of 
spare time, or any other seeming obstacle. 

Kfl/SES YOUR SALARY 

For twenty-one years the business of 
the I. C. S. has been to raise salaries of 
poorly-paid but ambitious men. That the 
I* C. S, dots raise salaries is shown by the 
400 or more FOLl/ftTAJ? V letters received 
every month telling of salaries raised and 
positions bettered as the direct result of 
l. C. S. help. 

When you consider that it costs you 
nothing to mark the coupon to learn how 
the L C, S, can help you, and that doing 
so places you under no obligation, is 
there any reason why you shouldn't 
mark it NO W ? If your doubt is stronger 
than your ambition you will imagine 
a hundrecl-and-one objections. 
The 1. C, S. has already 
overcome each and 
every one of these 
same objec- 
tions f o r 



V S>' 
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thousands of men who have since had their 
salaries raised and their positions bettered 
through L C. S, training imparted at 

home and in spare time , 

BETTERS YOUR POSITION 

You don't have to leave home, stop 
work, or lock yourself in your room every 
night. An I, C. S. training imposes no 
financial hardship, for the 1, C* S* arranges 
its easy terms to suit you. So long as you 
can read and write that is all the school- 
ing you need. Marking the coupon costs 
nothing and involves no obligation. 
Then since it is all so easy, and the I. C- S. 
way is so perfectly adapted to meet your 
particular needs, mark and mail the 
attached coupon NOW * 



INTERNATIONAL CORRESPONDENCE SCHOOLS 

Bax B 73 , SCRANTON, PA. 

Explain, Tfiitioot tnnbwoiflijAtSois on my part, hovr 
r can jjuahfr for tfca |KM»it(On iHjfoiro which I merit X. 



Sulnmi nnslilp 
IJUftrLijit Kn^ln^r 
JKirv. Mxtitiue Supt* 
F.lrfl r!. Cur Hu no [npc 
Llretrir WlrdiiEUl 
Tplfnliona Eip^rt 
Architect 

n ul Idi ilirCoi it Ci< H I>f 
inhiutliiril Urift<uk4 
8U»I Fill F*1 F-na-i n##r 
Oo-nprFi* t'onl rnrtifln 
Meollrttt. I'ln^liif^r 

SlTlmnlpal 3 if »Tr»fii tin 
ILrtrSrr rallon Rufitig^r 
Civil 

rvcj t>r 

ill-14* Siupi print* piJpuI 

MfT Hi Mlislitc 
UfHimiidK, Hr* roan A En,. 
£tat i -c > 1 1 nr ; r Hut I nwr 
Tr *(■!•* W m iiinrlurJikg 
ti(W Irllfln^ 



CItII 

Rallvaj Kail ilrrk 

llookk^Dliix 

iUriMlarr*|jb j4Trp*w r1tln[ 

Window J‘rl uimhig 
Show C’flttl Writing 
I*tt*rlar A Sire I'aLnllu? 
AtUMftiiilDtf 
Cmnamtrfkb 1 11 h +r-™tS?n k 
[ I iiiuar rl« 1 1 J*-i* k tri Liliff 

CoDini trrlnl Uw 

An c n mcti i l> Him nine 
Ti'nrhrr 

i':n^]i»h nmuchcg 

fen |t I Life ior l-firjDn* 
Agriculture 
Pouliry Farm I ML' 

S 1 ! umki i nr A Hi?*™ VittiHl 
Him Hf ttl Tl'flfhl 1 

l.anfiijiret French 

CbemU t l.rn-rman 



Ssaih 



Pppacnt Occu pattern 

Street and STq 

Cits 
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Always on Guard 



No matter where a ship may be along 
the American coast; no matter how dark, 
or cold, or stormy the night, the coast 
guard is on watch, patrolling the nearest 
beach or rocky cliffs. 

This man, always on guard, could, by 
his own unsupported efforts, do little to 
save life, or to guide ships away from 
perilous points. 

As a unit in an efficient system and 
able, at a momenfs notice, to command 
the service of his nearby station, he be- 
comes a power to whom all ship owners 
and passengers are indebted. 



In the same way, the Beil Telephone in 
your home and office is always on guard. 

By itself, it is only an ingenious instru- 
ment; but as a vital unitin the Bell System, 
which links together seven million other 
telephones in all parts of this country, that 
single telephone instrument becomes a 
power to help you at any moment of any 
hour, day or night. 

It costs unwearying effort and millions 
of dollars to keep the Belt System always 
on guard, but this is the only kind of 
service that can adequately take care of 
the social and commercial needs of all the 
people of a Nation, 



American Telephone and Telegraph Company 

And Associated Companies 

Every Belt Telephone is the Center of the System. 
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World’s Greatest Home Furnisher 

Spear of Pittsburgh Gulls Home Furafehirure to ham! red a 
of thon^nndg of Home Love re aJJ over the land. To the 
high quality of Ms goods, the fair -square treatment Cx- 
tended toll te v asfc army of customers, and his excep- 
tionally liberal credit terms, Spear can Justly claim to 
be the World's Greatett Home Furnisher. Under his 
plan, Speer has made it possible for families of the 
most moderate means to have all the com forts, necessi- 
ties and luxuries formerly found only in the bornea o| 
trie rich and prosperous clashes- Spear is the origlnatol 
ol the Divided Payment Plan of Home Furnishing. ltd 
learned the needs n £ me people by many years persou 
experience conducting a chain of rttud stores. 



west “Auto" Collap' 
itrle Go-Cart 



■Fyke > 
to.45.tl- 50 
Cash, 75c 

MoniJdy i 



A Personal 
Word 

The rich and pros- 
perous, class, can al- 
ways command ibfl 
luxuries of Hie* but- 
the overage home 
lover needs the 
Spear System of 
Credit t o the Nation. 
I want l t OQG.,OQ0 lam- 
111 es to Bay of me: 
"He helped us to fu r- 
ni&h and beautify 
our homes,” X nsk. 
Jor no' hiffher tribute 
to my life's work. 

AY rite for my Big 
Free Catalog today. 

SPEAR 

Ik ol Pittsburgh A 



Fail Collate ibift Go-Cart with- 

en&indcd flnt #ted frame anil hi-iivy 
round tuhulnr rtoel pralwrs. Emm- 
i- 1 1 i.[ ctehsb lifirnlli? a'u'i nickel piatud 
Pick; « r;n ft lid dash trimming s, 10 an . 
n iie^-lu u Itts Ju-avy solid rubber t ires . 

1 itcre-d back, 

E n&k.6t and 
nzg (andvr 
la-fuLir-l^tw 

:! with- full 
nnd back, 
beat tdfi.de 

iruain 

Otr Brussels 
nasa dra i urn 
er pci-n er 
ind. fciaJen- 

"c. W IfiOZ 

*a*llJ»S 

JUfl Ci^ 



simply send lor the Big Frees Spear Bargain Cal 
■which brings an enormous stock of Home Fumis! 
— mapy littsyg theeiae i f even the greatest thy H 
right £o your homo. Spear shows you everythin 
the home, Mr/lutfEng u marvelously attractive ai 
itK-ut of carport rugs arid draperies In the enloraj 
terns and designs phot^ Graphed from the u;d 
BOO'ES. Spear'a Bargain Catalog fihOwlS- 
rurnilare, Rivei, Sewing Machine*, MiHftntJ 

Carpel*, Rtfrirenttor*. Wiihiog Mkduaei, Spriop. B 

Rygi, Cltclu, Lih Cvrtiiu, Silienrif 

Stove*, DiiEi:*, Fartierw, Ga-CarbriB 



Spear of Pittsburgh tniEts the people nnd t! 

trust Spear* He h as fidl confidence In the rcartj 

pt4 rjf, iL-ir] [nvltra thvm to sat-pt bin literal, ofn-n acd 
time credit, divided payment plan. Why should you bid 
nisfctisffs from any one but Sipc-;ir r when ho e.iv-au you u 



Ipeoplc 
I of fJitH 
hit , 3"!n£ 
itm-jf-fiir- 
ttruktint 
it nu 



New Queen Kitchen Cablnel 

No. C WO, 

PrLci? f&.&S jf-' ■ 

31,50 t^sh. -I 

onk, high glog-6 - 1 -?& 

[In i sJi, fiiw china lif^r ~-if .. ju^ i 

rupiKiurifs, i 



Anything von order !"rcm Spear of Plttib 

shipped with privilege o-f &} days’ free home .trjal 
cOr. s idCrtid 1 : h : . ! ly c leied . Spear has the- ri «h f. i defc— I 
hie fthould sell thcnUM Iyo* aftut you know esaj 
ere by actual test. Isn't that the f£ur*at way to do J 



■ph wilt be 
fore Bale is 
thi n kf that 
7 wbntthay 
siivesti 



rimnuitGi 



a plots fJrij w- 
era, Sugar 

bro, SpiCB Ws J WSgj-m 6 

cans, flcuir ••' *, ' t. •T V 
hid and rut- > v, ■ -.j 4 

icry draw' ■H^jc=^F' r 1 | 
era. Size, 47 |f ^ l “ 

inches wide; ^ t D 

S irift:,":- deep; TOlneh.es htffh. I>uur8 
SilAtfd v-stli Ijinoy ni'i giii£s. 



Spaa r of Pltlaborfih prptiahfv hri* n PC r> Atage of?:- 1 - tl»- 
Bed customers— home luvcrs who buy of him year W' -ry^ar— LLmn 
any ether h subs, And every one cf the.-:? regular tfer mi nc t's 
with a trial onier tliat proved satlsfaelavy. No J'>ro|M.!l.itur eiift 
take these cufttaraers away from Spear fiecflosa fcey ' re pmtisQfld 

-&ij irudi Bfresa 



and that Fettles it. "that is ttio reason Spear pi 
oft jj=: 1 1 !-npr your fi Cvt Order. . 



C cvLontalJjjbrar y Table 

it ' 1 !] 'ni ri'i'Jtn 



Rocker Bargain, 

A large, copifortabie polu] gohlr-nl 
oak Rocker ujLh high hiii. it. fully 1 
tufted and buttoned, l!pLiifal:-rcdi 
with high grade tdack Sylvan leal- 
liL-r. FftUntCcI gpt-ingW with beauti* 
fid roflli'd. edge to- rnatc-h hsvek. 

Wide arms, frq&t posts of hantl- 
etikDt dcs:gm 

Write Today 

P^For Spear’s Big Bargain\at|jog 

f- It E? Free. You might as weUwS it. 
|.«y f Snnntr or Inter yt^u will be sure WHued 
KV-'.. tifjjTte of the wonderful Spear Bargain*, 
I ;• : Ji and then thjg groat Book will come fn 
j '^tyf miphty handy Jlnll your name and ad- 
\$M tires?? io coupon, letter or postal today. 

1 Spear & Company 

D Depf.T-74, Pittsburgh, Pa. 



*11 «S 

fS, _ -SLiDCsih- 

^^rAJntprrr^ Hi|. 7&* 

'^ r r'-. Hi-ELvy 

!• , . . ‘ Bad. 

iSp-i j /— t 4 ft, <6 in. 

X w l lie - 
n— W a v ts ft 
^ | W i X * 

m 1 JB afnria, 
c&U supports; C® lb, 
cotton top mattress ^ ptllowH. 



SPEAR * ( (l Bent T-?4 Plll&burgh, Pa. I 



Plmt iktid me your ^ammath Free Catalog, 
without the slighted C otuigatjon on tny part. 



■S/J Order No, 

W C. W. 611— 

-1 Price. «4.0& 

J 75c Cash, Ba|- ^ 
en.ee 50 c Monthly 



SAKE 



ggSo Kasy lo Trade Willi Speafg 



Sa Spear Will Gladly Trust Yo 



Sa! Spear Oilers 30 Days Free T stjfe 



Adjust Try The Spear Way nee 



Free Catalog Coupon 
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Do You Know what Makes 
a Chisel Hold its Edge? 



I T takes more than good steel; it requires a 
knowledge oi how to harden and temper 
that steel, acquired by long experience. 

P, S, & W. Chisels and Gouges have, for nearly 
half a century, been made of the best imported tool- 
steel, with genuine Norway iron for the sockets. 

And the “ Know how” that means fine, unitorm 






tempering is the result of ninety-four years of tool- 
making* 



P, $* Sc W* Chisels do not 
stop there. Added to the supe- 
rior quality of the steel are all the 
little points of chbel quality: 
Handles of selected hard- 
wood, turned to fit the sockets; 
mirror -like finish; edges ground 
sharp, 

And don't forget the variety 
and completeness of the largest 
line of Chisels* Gouges and 
Dra w- Knives in the market. 

You 1 11 find the same excellence 
1 and completeness in P, S. Sc W. 
Braces, Auger Bits, Steel Squares, Pliers* 
Calipers, Snips* Wrenches and many other 
Guaranteed tools for Carpenters, Machinists, 
Electricians and Tinsmiths* 



The Peck, Stow & Wilcox Co. 

T\,1 I?I>C of the Lnrff«*t Unv of Mechanic*' 
1VI r IV u» Hand To*la Offered by Any Maker 

Soulhuiglon. Conn. New York, N. ¥* Cleveland, Ohi*> 

Ajddre»a CcrrciiXUtdencc 20 Murray Sl,N*w York CLty 



Assorted Chisels in Sets 

Each chisel is fined into a compartment* protecting it 
from injury. The sijic of each is marked plainly on the 
box for convenience in use. One of our most popular 
sets is shown at the rig.hr* rut many others arc described 
in our i 70 -Page |k Mechanics' Handy List* 11 a valuable 
handy catalog of over xoo tools,. 

This book also contains 35 pages of reference tables 
and useful inform ad on Sene free at your request. 



Alt P. S. & W . Guaranteed 
Tonis are branded with “ The 
MARK, of the MAKER," 
shown above. Look for k. 



Please ifetiffcm Poplar ifeefttmtej 
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Tin? Great Bunuty of tfi i- 



In ail tfcnfl t>i#cew* |i!wfi car- I}, I fi “ft I f 

t\tv> ilb i* tuLftsiun Ituf dtsiigii UK ff ,■ I 

Cii rv I u k'„ n.4 pit-in rr-d . E# 

Selected aolld * ink libwd thronnh- mL * 

Out, fl id" lied in 1 !:i- ili-r|>. r U-I- l, l".Lei; Enplinh shndei. 

HluiuMi Fabrlwnl Lfintiitfr covers tho flkJLLi and rocker 
Ufa; Hi it ir* m rieli brown. color, to mulch. tho JinrSy iln^Jirth 
fl uish. Tb s chair a nd roc It i t WK ( s h i H' fl a f '11 i I * v > r In k in «t of 
jcmtreintevd Coital rtiet Ion, tv|th Mft tUilug, Kivini praat east 
Tort, T 1 i-v diiwnrs lUW in, wide lmtw^ftn 41 mis *i ml ]H In. dpr-j.. 

Tbe Table la made of hem > iiCli'Cled solid cvuk.raip- 

ported lay thick and eiurd? cr- isaET.ri-tcbeFa. und tho table 
euda nre (iiteJ wil h rmitny bmtfAKiiic nu'lcf. Tabki in 31 in- I wig 
»nd21 in, wide, Mill mm ns weight about U5 3 be. f' r coiapMo 
net, A* the ijrmn.ttty ia limited it must Liu ordered from tJjJHad. 

No, 4 tJU 9 *}lk i.V' tn [i letii Mission ts? t— Table, Cf| 

Arm Eockur Arm OhaLr, Price ► ipj*OU 



Home Lovers, Listen 

A Million People with small incomes buy From us on 
credit, Tljey funriali their huRl'-'S in a beautiful way, 
an,] they pay us by paving 2 or 3 cents a day . 

They get goods on approved. They keep them k mmath, 
then h end them back Jf they wish— scud them, back collect. 

And they eavu j rain 39 to 543 per L-ent- That we gruaran- 
tec tu idl. 

No Rigid Rules 

You can't suppose those million people accept lo- 
pleasant terms. 



4,782 Bargains KS.; 

Furniture China ware Sewing Machine*, 

Carpel*— Rug > Uni» Clock , a Kitchen Cabinet* 

Linoleums Refrigerators Cameras Guns 

Silvcrwjire SlpVC* — Trunk* ICihy CliLw. vie. 



on Charge Account — Pay 3 Cents a Day 



All Home Comforts 



It Is Easy to Get This 

Real Mission Set 

00 75 c Monthly 

w After 30 

Day* 1 Trial 



Stud 



We sell them bn bpen account. There Is tio red tnpe, 
bo publicity— ms eon tract* nu mortgage— no interest, no 
extra price* 

We tell them to pay as convenient* They usually 
send u* a little each month. When they can't, We wait. 
We have no collectors, no right rules. 

If you only knew how easy our terms arc, you would 
get the things you want. Let our book explain them. 

Dollar Book Free 

Onr Spring Bargain Bonk Js a mam moth production. 
W : l h the ti i ui li tig 3 1 cos ts, us 5 1 per copy , yet we s end 1 1 free. 
It pictures d,7tj2 tilings tor the home. Alauy oE the pic- 
t □ n.‘ s : i red n a c to "i 1 e " I ors . V o u ne ve r saw a uch a n ex h i b it . 

It explains |]<)iv \vl> take whole factory outputs '-how 
we buy up surplus stocks. How we sell by mail only, 
nrt'1 bow all these savings give you prices lower than 
ycu Over saw. 

It Sbowiour simple order blank. It tells how goods 
are sent cm trial. It tells our easy terms. 

For your ov. n sake, out out this tuuixm, send it to lift, 
and the whole complete book will be mailed you free. 
I >0 this tu fw— before you forget it. 



i SPIEGEL, MAY, STERN CO* 

1536 W, 35th Street, Chicago 

J Mail me free your 

Spring Bargain Book 
Stove Book 
Jewelry Book 

AVi * 



(352. 
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MOORES 

THE ORIGINAL 

NON-LEAKABLE 

FOUNTAIN PEN 

$ 2.50 

AMO UP 

Simply re- 
move the 
cap and it is 
ready to fill— 
no inky j oints 
to unscrew, no 
danger of inking 
your lingers. 

And besides, Moore’s 

Can bo carried any way* anywhere In 
pocket or It Won’t Leak. 

It writes at the fim stroke, without 
shaking, because when the cap in on, 
tho pen resting In lnk f remains moist. 

It writ&» continuously with an even flaw 
of i nk. 

It will carry any kind of ink, even Hig- 
gins India Ora wing Ink* the heaviest 
made. 

It is made in the simplest manner of 
the fewest parts, nothing to get out of 
order* 

Moore’s Is & habit tha t you never 
get over* 

Every Moore Non -Linkable Fountain 
Jr'en carries with It the most uncon* 
dluonat guarantee. 




Sa/e Sy Dert/e/'s Evetyw/iett. 

AMERICAN FOUNTAIN PEN CO. 

i 7 dams , Cmhffuf X Foster* Jetihw ff&ents, 

tea DEVONSHIRE ST., BOSTON* MASS. 



Here Is a Water 
Pumping System 
That Is Automatic 




You can have an abundant supply of 
water in your country' home without other 
cost than the low initial expense of installing a 

RIFE RAM 22^ 

Pneumatic Tank Water System 

Water is pumped automatically day and 
night, winter and summer without oper- 
ating expense or need of supervision. 

Rife Rams will maintain 100 lb. 
air pressure in storage tanks 
and develop an efficiency 
of 60 to 90 per cent according 
to conditions. 

Write for catalog giving details of 
this* the simplest 
^ and most de- 
pend able way of 
pumping water. 

Rife Engine Company 

2131 Trimly Boiling, Hew York 

A bnok holder that an Ohio woman has patented 
has kffs which stand upon a chair seat anti a cord 
to suspend it from the shoulders of its user, whose 
hands are left free. 




Ideal 1 " Plans and Drawings 



I by due. 




“ »t th* foil. price# ; Wrlgbl S ft. HinTane. 
25c ; tterlotS Ct. Mfihdt'tfcilrii, 15c J " Cmr i] FboIL' 1 Cluun- 
piem li;ici;r. 35cp Curti-**" (A>jiV*rt|bl* Hrdrr.ajropt.iuw. 
s he w i , S&c : 3 ll. Kuir, 15c. COMPLETE SET OF FI V ft 
ii, postpaid. Seno Sc for W jjj>. catalutf of " J<Lm '* 
Jdod*] A ETOTiiiuLf S~dpplic:i. 

IDEAL JiEUWUKE ft WfLf tt., flJ-W Bttrini, Me* Vat 



MUW' 



Best oil for every use by every standard 
test; more oil and better oil for your money. 
Send for liberal trial bottle FREE 

BUFFALO SPECIALTY COMPANY 

341 B Liquid Veneer Elds.. BUFFALO, N. Y. 



MAKES A 
PHONOGRAPH 
SOUND LIFE LIKE 



The Morse Clarifier 



A remarkable little device made 
to fit in tube adjoining repro- 
ducer of any make of machine. 

It renders tlie sound loud, clear* 

lifelike and eliminates that un- 
pleasant metallic effect. Thousands of satisfied users. Easily 
inserted and everlasting. 

$1,00 MAILED PREPAID 

Send dollar bill, 2c stamps or check at our risk, 

GUARANTEED absolutely satisfactory or 
refunded . References, any bank in 
Minneapolis Fits all cabinet as well as horn 
machines. State make and style and if a 
Cylinder whether rubber or metal connection 
to horn. Information matter free. Belief* write. 

Morse Brothers, Manufacturers and Distributers 




450 n* w, f + & M. Did*, 



MINNEAPOLIS. MINN, 
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Yqq ti»vi Rtm bdtor* had * chanc* ta bay a 
Hu* Itanrultf uk/Wp / l)^r Ini* eftiml. «r Ihld 
c*lcbrm-0 "twccw'l Uni**! W P'!«- It Iv 
rtondanl ;• * 11 tit .t. * j ,j : U.i rfneo W of P.-lert 

^KHikiji. ynn-« CJ.-^I ly wnvi n II) 0- a hi^uLlfu] 
tinjilro iJedlifi) *lch ciyiibifiiHuh ei l.irur.ir* of 
flfrei'ii. red nnu tofl- Hdtbly . . nnij 

full! (WW.iif MOW <t4 7fi 

r:. IViir. tr.ly , . , 'P 3,#a 

ivnuii: Jl.ju cjikIi, 75c niout bly. 



•*You are 
fair *nf p 

iqu*re 






^e^n. 1 

\i W<0 

P**- nr. tt***«* fc©W 3 l OftV T 

E ^ ^ WW 0 &* *** * V\t \ 



**?* * h « doubled 

“ 7 **£• *1 «*■«. from , 0 ™ ,ed 

™>k of bargains 1 ’ 



“Saved 

$15 

on my 
first 
Onler** 



“Like visiting 
biffut stores 
m wti 0 



Send your name 
and odd re as. to* 
day for oar 
latest, 1913 Big 
Book of 338 
pages— and 
save big 
money. 



£<32t 



i’A&tus 
acfuaf fri> 
pnoforrap^f 
•and color HUit- 
Iralfonj of all 

Home Fur- 
nishing neces- 
sities. 70 00 

high quality barga *o f offered an 
long-time, satis * f paym' t credit. 



What Is a Bargain? 

— This Book Tells If r |T|~f 
About 7000 Bargains f am 0L- £— 

Get your luxuries and comforts of home and at the same time cut 

down th.fi coft of Iktin^ by send lag far thEs latent, bigKflfit Itmikof Home f urn ihMiirin 
ever pub! tab ed. Yen b® the judge and the Jury at our risk,. Study real b*Ti.ri,ltl fiiets. 
ComparS pricOff arid quality with trtfl t dealer 1 'n or any others before ordering, if you 
with. Uut don't wadta money ueedlesBly now SincO wo save you from 15 to 50 iwar cent. 

Oyer 1 , 000,000 famlHfis have dane just as we .ask yon to da and a m ayr -rccular 
Cnrtorotir*, Van can do tho tuim^ Open a charge account, with v .0 luld order wbat you 
pleanc. Pay na a« you phnuHi On our loniT-ticno faniest payment plan. 

Take 30 Daft' Free Examination. in. your hcunc (money back and freight paid bath 
**W If P«t fclMplufelr PM-tbrtrd. Ordfcr *+yy <?t 7 flfJ I KHflwst stilly, b^ud b<'^ M'^t «Ly In Home FVcnub- 

IhU. Cwpiitl, killffl, <Jh.iiM. TftUIOft. Sh'!h, CiirtoHH. StoV.'H, hub/ (-iirrUmiA. taidrtUUEP . BkvcIcA. 

(.*nfur!t-n*„ I JihhMi end ^l.i>.>*.i-c. Jewelry .tJuriit. t'bnnEigt-atiSii Krcorda. etc. — in fact 

*v»iyiiiLD« tangitfl hi. no* happier i<|. & Ixrttor pi&oe to iw in, wn» u» today - a ptutaL or lettne. 

Your Credit is Good 

Nrt matter whcrd you live or who yon am yau can have crmlU an paHlent p*JTDOnta 
for anything that ■ l ^t 3 ^tqLan. ,, ruakas or beil is. So, why not open y nnr charfio account 
At ojw;c ? All yon need, is to wJ-Lto u&. 

We ah ip your order E mined lately. No del ays —and it coTnt'* to you at One tlpe r ail 

tero tiler , h'o Rtrlnrfiil jl ± iS -:: il t |‘ l * ll.h K .- VL : 3 - i|l H ]| i ^ r.i rstJI . UiLc * h ' Jh ^ t ^ H i m W a WaFchQQElCiS nnd Dffin * IT " t|m 

Af&nv Fusnatupii Si:ilsmr C’^iJi^m P^orth. wcirlin^ dJrn:t to the user by maiL So wo can imito]? 
Avcfi^thtrfcii qulctftfit. Out fr»jLah t uliifipinff fapJZiLtira uta uImq tki-bi^sf. Vi'oalao pj^ianloe b-rFo tb ltfl-irry in 
fl«<|i 0 inJ 4 flr» CftWfulJy PMflH« fthd In £OV* ditiun, HiHi- tfl *H mu ttnd th ia i jykwMi'a— tool VdilTi. 

Our ei[K j pleefeof Tifi yea rs proves that the average m.nn or wen-inn, even tho poorest. 

■can be tmi-tetl lufe ■afelf oa- ^Ti *. 1 rich. Olhrif pi'cic^o Irw.clntfdEt at home /-dt dshity iujcbmUIa:®— hn™ W«klJ 
at monLbljr “char^t:- oc-c^un Lb ' ' at Lfa« aiaiit market ind 
KTOCCB7. -etc- 



But we Eiva unlimited credit to yon boj j 

with 



vta* you ILv4j-<iji oipra chaccL 1 aenount — wj£Ji aver a 
y^ar L.j pay ju you w inn tin. cur f iu.ia«t l.iiifi - Lima 
unt pEam, C*L our qMnloa < rptajn Lkiig to 
nwl(. 



r..nynLB 

It '* V * 



Over A Y earTo Pay on 
Easy Credit Payments! 

Save 15% to 50% Cash 

We are the original easy credit payment 
Heine Furnish inn OoUQtsrru Onf- amny rail- 

II m dollar Eipinl rivw ui). ETeatent buying |H>wer and 
truHtinff power Din (-a' i.-nt teirn'. at lum-.-^t pnew- guu* 
■ ntood lower tor equal qualiCy t h .ijs DLfaer concerns enn 
offer. ].o , s , i. , f than j-omr focal denier h-na to <,-y- for hi» 
Bmall aolevtkivi. hr fore be adds bis praGt tor yoo torny 
extra. ESo ■wbyn ot in eeoii gate? It cost* juhj only n -[w-Tiny 

WHt .» C .. H 1 MOW to 



Thp nyiswt ■ftAtouir 1 i nj£ LHnU.t: T'sUa EknriiTnof 
MmTi rll tiirli :>i. J UHf *ii ex-mplo of Lh t UrDJhl 
viLhi.i* wii offer in vtli 1 big free ctatalOgue. 

Jit:u!i.. OF Dh-rUKUl^d h^riJwtHul-i jr.lHpu-.J A.I 

fcan qniirtered mil, b^aotiJujlljr polisbed. 
mr^Aii: . a 4 Ei iorh.ee la tliamvLvran.J id nipt 
wcUi 4; *11* lexyn ro ad. to exleod out to fefx 
toot hi length, Tho EDHiuive pnlettal It 

^ $ 10.85 

Tchuk! 91.00 ciLglit Tfic monthly. 



HARTMAN 



FURNITURE & CARPET CO. 

3945 Wentworth Ave., Chicago 



Established 1855 — 58 Yhis of Success — 22 Grtst City Store* 
Families as Reeular Customers — Write Us At Once. 



Lareetf* fistic and bssl 
known horns furnishing 
concern ui f Ac world. 

1 , 000,000 
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for the Sweety-Toned 



Meister 

Piano 

*175 

30 Days’ Free Trial 
We Pay the Freight 

You are not asked to deposit or pnv 
or advance a cttit in Any ^ 03 ? until 
you write tm aud soy that the 
MEISTUR is entirety sali ftla.fi lory 
And you wtf.ll to keep it. Then 
those aja the terms of tale ; 

$ J a Week or 
a Month 

He eaih p*y™* nt down . He (nt«r«it on payment* - 
He extras ef any hind. Piano stool and surf free. 

Sold direct from the maker to you at a guaranteed saving of 
SQiKi. N 0 dealer 's profit fur you to pa y. 

Send BOW ior our infftutifu] Free Ctttiloc, which shows eight 
styles of Meister Pianos. 

Our re-sjLLfces exceed #4,noO;(ttflL We sell more pianos direct 
to the home than any other concent in the world. 

Rothschild & Company 

DcdL D 16 , Chicago, Illinois 





Be your owrf employer— 

be more indcpendent.Bl his is an exceptional 
line for transptamingMhe wide awake into 
letter conations. VMt variety of Peanut 
Roasters, Ptlfcom PujEers, Combined Roast- 
ers and ! 'oppS&i steaft, electric* spring and 
hand power. l%pcorn Britter or Crispette out- 
fits. Horse andfcand « a vvn vending wagons. 

Liberal : < IstaBment Term* 

Catalog No, faaresf/ng and it's free 

Kinger'Mmfg. Co. 

Pearl. East of Headway Street 



CINCINNATI, OHIO 






/ 



Switzerland is building a new rail read I3.fi per cent 
of the line of which will be through tunnels and 0 
fief cent over bridges. 



SIDE VIEW 



NEW IMPROVEMENTS NOW MAKE 
The American Combined Level and Grade Finder 
Most Practical, Durable and Convenient Imtrument Made 

At die glantte you cati art Use true fttaltl vn «ny line vr yrvtr either in dre 
live Mine time, and will ink.-* *ivp the t*Fw i distance needed Ibplumtj 
spirit level glass now pi, iced in middle n-E imstnjjnentwftli point* on dla| 
lunukudiiiJil Fecps-ft shin* n in cut is well vrnrtli the low price of ibe 
?"d Testimonial^- Speriat Introductory Fnce given to rnnrinn' 

Hirst Anolicanii with urivlte n- nj raking A Irene ■. Mdrtw tUWflRU . 
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Special Factoi 

On the Rapid Fin 

Complete outfit aluminum uter 
openings lined wit h aluminum— rt 
§A food bill, M fuel, hull your war! 

WRITE FOR skpA' 

Also the Free Book anfcfljre 

WM. CAMPBELL CO.. M 



Price Offer 

less Cooker 

Is, free. Covers and 
■ proof, odorless. Saves 
ind food la&tes hotter, 

FREE TRIAL 

from-factory prico. 

Detroit, Michigan 



Panst Extract 

iSf^esriinic 

Brings the Roses to Your Cheeks 

at all druggists 



lit 48 to 72 Hours 

i f M) T tit tnfcei. Rceult'i quick, nura, 
in nnj form nflOi UnC dim, 
]>ninn.nou ft hubit forming ttrugu. 
in k-very cuse or money r^fcind 
uiwliileiy nrl^nEitic ivnd th 
over dlacqroied, Write for’ 

NEWELL PHARMACAL C 




. fnehea dn-pcrcertaaic, or all at 
loa Erne let el. The nridith nU 
J] (fit? 1 spidc* lu k*dlp(. The 
lot. Wrijff A'f OSCE li.rcafi-'LLjf 

. Nff.. Bm 76 , RAILROAD. FEKNA. 



TOBACCO HABIT BANISHED 



ltlto]y DOrmanently b uni slat'd 
before you know If. Pic naan t, 
itfig. No cr*rinj( for tobacco 
it nuWtltiilei HarmleM, nu 

tlnfuctorj' result* enntrniifood 

fitMerner in the only 
y ilei^adabie tobacco 
tKioklet nad pwitite proof. 

Dept, 25, ST. LOUIS, MO* 



DIAMONDS °"CREDIT 



Writ# fOe Our Free Catalog- Oner 2,000 Elitism - 
this* of IXanwnda, Witch**, JeWlrr* etc. Select any ■rtieto 

Imp* Lt Midi to l«, oil eh*nrt# jvf*i>*id , If 




istsa 

Ueiicine i 
1 TO nun Li Tiff. I 




■yifn «|_ -. ■ , L f 

DIAMOND MERCHANTS 

Dent. KttfH 106 N 3 tate St, 
MIHUD, ILL, 




A Bright New Book of 

Telling the Plain Truth about BUjRP! 
Free of Cost to Gardeners e 1 

W, ATLEE BURPEE & CO*, Bi 



80 Pages for 1913 

[QUALITY SEEDS, is mailed 
iere upon Application to 

Buildings, Philadelphia 
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SALARIES 



For Tailoring Agents 

AT LAST 1 Drop everything 

— get away quirk from the old, or- 
din ary methods of the tailoring pfopOEf- 
I lion. Start with at ante oti mir new. 

‘ btfir salary plan that carries" you oti our 
capital while you establish your trade. 
Here at last Is a teal, genuine offer of a 
regular weekly salary for simply wearing 
and ihowlnK ou tF HEE K aiekerboCkor Knock- 
’ern-t'tatfJultBaad Ml Lj»-On HnlflOOfttft— la raur 
to*n - In yo*JT were time — and telling your 
RMniiJi who mivdi 1 thorn, So bo the tint to out 
this Btartl Lnir new offer from wont tow ir. 

We Mean Exactly 

What We Say 

And we’D prove ft to you when 
Jnu ti&Kwer, We’re iiurnrf to show yon \ ; 
that you can make flva tltnen ciari" Bion* >£ ' 

I 1 ?, on lhls neU) soictn/ plan ^Htlhng - 
JvuLi\(rerl>T:'kor Knock -'em -Flu Olothra than ' 
on j ■ ‘i he r ] 1 5 i *■* . 0 rd e r> « ome - 1 >n< ■ mIk -i aria 

the whole bnlofcertHH’ker ClothcH Y.ilue* 

si in ply c*n‘« Ik* l-u.hu fil'd— *uLt* im«-b-.ttv -order 
JH .Ctfi up: iiiinl-i up: drUt'tru ehartfW prepaid 

rind Jd-Ti'n/cnrr ion uunraRtetid, fevecy wiles f+i r- 




t 53, OU to 
r, rcijular 



manent ra&tomer. lifbi^mber. you 
8s. IX' on ell wait baloe — -iJr:i-your 
tt'eejy y salary* 

W« r ll Place You on Our Regular Pay 
Roll at Oncoi Send your name and address 
and pifk four FREE nu It find rateaoat fit onoel 
VS si -cad big. lulHned A cjr-i 1 1 ' & iPnLflt with rU nu- 



p#r1j b4vJ 

tgt aurfV" wv#r nthul a Kina Irttwr 

D*i WK rl»r If ymj w>nt*tA^i4ur*ii 



“"fssftrJtts&f*’’'- 



ttwt— *p« .. 

miMPy- Jtwt thc> 



Knickerbocker Tailoring Co , Dept 3oo, Chlcag, 




FASTER SERVICE IN JAPAN -The Japanese have 

gn far improved 1 3i.t:ir railways- (hut |he jourcaoy littwucn 
Tokitj and Ptkin, a distance of 1ESQ0 miles, ik now 
made in hours, nearly nine of which are required 

for the st earn ’ferry journey from Shitncuioseki* the 
southwestern point of Japan, to Fits an, in Corea. 112 
miles. The Japanese operate not only the Japanese, 
but the Corean and Manchurian lines: the Chinese 

operate the 410 miles from Mukden to Pekin. The 
average speed by rail is about -l T /i miles an hour in 
Japan and 20 miles in China. A train is run through 
to Shimonu&elri, with sleeping e,tr? mid :in observation 
ear. So far the railroads are of narrow gauge. This 
train also connects with the Siberian Railway.— Railway 
Age Gazette. 





w suppLfEs r/fn/s COM 



CATALOG 

BAND INSTRUMENTS 



2S2 Pngem 788 Illustrations. 67 Color Plates. 2561 
Articles IJeScribetL Ttvery Til us Seal lufitrumeiit- 
Free Trial . Superb Quality. Lowest Prices. Easy 
Paymentti. Mention instrument you arc inter- 
ested in. 

THE BL DOLT II WUKL1TZEH CO, 

308 S. tah sfe Awt, OikaflQ. lot L 4tb Aie. , OndMdtt. 




without .7 cent 3*petii k prepay tlte heigh! and allow 

L 10 OATS FREE TRIAL mi every bfeyefe. IT ORLY 
COSTS one cent m leam GUT VKhtnrtf Sf pricei aud 
jnarvtlatrf vffirs on falglicifc grad* llf 11 models. 

CAPTflQV DQ IP CO Do M a faicycltcr 

rAUlUrti rmvta i r iii ^tim uJ* w- 

■emt at any prii* until ywi write fur cur uev latiiC Art 
Cltrloj ip it I rim our iLVttdfrfwS pri'pL>tt{i&H oD the nnt 
-Simple bicycle vtiinv t<« your Lowa. 

Dill CD I FLU TO eveti'whm ar« making Mr 
fllUCn kUEn I v mtmey etbihidEiif and selling- 
ourliicycle*. W« Sail cheaper thin, any ctliet fartory. 

TIRES. Coaater- Sraha rv*r tth4*Hi tampu, 
rtplln au J tun U rle» at Hoi / u fHfUpr'Utf. D-o flat Wilt) 
irrtte fcf cur lof-ttt tpicial qjFrr en ■ 1 RM-get " hd cycle . 

MEAD CYCLE CO. D«0l KlOB CHJCACO 




Smoke Five 

With M ; 



Here is the sweetest 
smoke that I ever knew, 
and I’ve smoked for 40i 
years. 

It was handed me once by 
connoisseur, who told me whe 
to get it. Later I had it ma 
specially for me — made as 
Pmiatdfb the sisre of this pict 
for a short, sweet smoke. I 
made from Havana leaf, £ 
many others. But 1 call th 
finest - flavored leaf that 
came from Cuba. 

All my friends think 
Now I order these cig 
50,000 lots to keep my 
suppl led. 

It occurs to me n 
countless men would 
share this discovery, I 
to let some of them d 
for profit so much as 

I will supply a few 
love good cigars, 
hundred, mail or 
paid. T1 

If you 

cigars, thesis won 
These are fo 
and exquisit 
never tasted ai 

Five Cigul Free 

I will send to jjf& 1 men five 
cigars free. Just Ycnd me 10 
cents to cover postage, packing 
and revenue stamp, T will 
ply the cigars. I only ask this 
10 cents to pick out the right 
sort of people. 

ff you like them, order as 
wanted — 50 or 100 at a time. I will send them 
prepaid at $5-00 per hundred (fifty for $2.60) » 
Wnte now for the Jive cigars 

J. ROGERS WARNER 



that 
ad to 
going 
Not 
bby. 
n, who 
00 per 

ess pre- 
my cost, 
'ig, heavy 
ease you. 
like mild 
J have 
like them. 



ptj 

703 Marine Bunk Building, Buffalo, N. Y. 





ru r, 3i icki-1 , 
Iti tixluri'Pi 

ct mi nddst'E 
'll I ni't ti-r-ir 
ny. L'Vjfiii,* 

it-«l Tinder 
£0c ■r'il’t nr 
ri a# LH -ipr!h. 



ERICKSON LEG 



Doan not chuff , ot-d rhc«t 
Dr ill'ILW ,:Tui 4)1 ltum.|J . 

Cat a Lou 



Anht r Wh«£L Chulra, Cruiehes. Stodcinjs, 

SOLO ON EAST TERMS 

E H ESICK&™ ARTIFICIAL LI 
17 Waih. At. B.. MIWWE AFCLIS. 

FOR HIGH AND 

^PLA-TIR 

< L'uw J utviI form, aLinplF wtd 
! '' -i - T'i i mi r^ii-lfttirr Articleii oIpiaL. 

riTVti*-. t-lu-rnhimf nn j lult 
LKUBinrlidw by uiatuiitB fnr_ite 
I imK. trirrin:i n in< , etc . 
awny ii'.nliric. [*iwh not^bnLur) 

□r eny mjuriiHLi Huficl 
fun- K,hDd AiviJ I >Hji£ Alii 
fttwrHM, Sc: f*f 1 bn 

THE PLA-TI 
1 1DS' Imri 4- Svrlnes Aide - 



Uff<et limb- 
Factory Lb W-HbrLd. 



POLISH USE 
MADE FROM SILVER 
FOR SILVER AND NICKEL 



Cal. 



PLA-TINA 



sot-pamm 



Pfeuse mention Popular Jfecftanfc# 
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A I liJ. i'ira 13 cvE lb* K.irm S.V*- 
iDDl Plant '*i the iicr--hty 
ChacuJate Co,, liers-boy, Fa. 



United S-tEh Hot all ^ in- 
do-vs. Kahn STStr pi 
Rcinf'-yFcrrl Cimciete ivr 
ail ccuri!iMcl.K<n, 



The cheapest and best light is daylight, No other enables workmen 
to do work so accurately, so rapidly, so economically. Mo sash affords 
more daylight than United Sash. 

Ventilation | to any desired extent is supplied by United Sash. 
Their large ventilators have double contact surfaces, shutting out the 
weather and saving fuel. Glazing is simplified by special spring clips. 

The strength and rigidity of United Sash is exceptional. No 
metal is cut away at the joints. Gigantic presses unite the solid steel 
sections under tremendous pressure into complete perfect units,— 
accurate, uniform and attractive in appearance. 

Write for United Sash Handbook, with tables, illustrations, and 
complete details. Valuable to all interested in building. Sent free, postpaid. 

TRUSSED CONCRETE STEEL CO. 

762 Trussed Concrete Bldg. DETROIT, MICH. 



ftoinfordrig, Hy-Rib and L.siii, Sjl^h, Ci t c , r tjt-e. 



Be the “BUNGALOW BUILDER” of Your Town 





REAL BUNGALOW 



Oesien He. 
Estimated 



Showlit* tltrt oeweiil ili-frimi- !'-f f'rsfLicunji and IV-i'iC Cv!»' ft'JnK® 
Iniks ; LiTtM-.ur* ,-m ! .-cim rni ijiJFlhi , :iu.Lt'v! to any elafirtl-e. CQQtliinfl 
■ ? wi d ' 



itt Brno# : 



interior phutf iUfri ■' 1 lUunrnUtwii. fhwjr i .li^n ■_ ms ' 1 

OiK’TOH it»- Untiv SfipaffH*. iHVHtew 



rtH’Jmi, , fllCi i/ui ■ ex ■ .< cniMi>m >a v uH-’J i 1 --■■■ »*»■ ™ t 

■lv« EaDjmltnw U 41 u. 1 T i»i?l ■PiiA-e^l I tin" Gratnt « 11 l''!«l 1 limir« Iawi* ju 
built fpp fA'Xl lo $ 4,000 with OMrt* p?uit&, ™jisl=, cuafc 

Sttt/f ,1 1, 0. fJtfi'b or slftitip r r .l/i'Wfj. 1 fli-JT-i 1 if 



CRAFTSMAN BUNGALOW CP,, 435 Lrtury Bldg., Seattle. W**b. 



THE SENSITIVE HAND^Thc i-wjubitc sensitive- 
m--s til band nqd niirnl wcirfcinii' together is nowhere 
better illustrated than in llie case of llu- surface plates 
used hv ^ mechanics for ohtamiij^ absolutely flat stir- 
fates. TfjF.sc plates are in pairs, and aih r the n^iebiite 
1 1 r= s done it 7 best. tin-., are gone over ear chilly by hand 
and scraped and rln'-ssf-rj _sn_ihat the two surfaces are in 
absolute contact. It is iulpGSfrilihi to do with the 
machines what the trained eye and hand can accom- 
plish in dressing down almost imperce ptibte protu- 
berances on the iron. 




TI 1 IS BUNGALOW !M )«0 

CAN BE BUILT FOR 



Tl»t 5 n.F| 1 mririv (Hhe-rS in my nrw ho->k, 

Bisililinjf PUuis fwr M rlcm tiumcii. wi.LI 
-iiL vc vnu huoilmli h-L diriku-s. tJni; of 
!:i« must voiii'i ilctt an .1 1:^1 ii iwrih'iiSivc 
books dI e.'J.ul-i crer published by any 

aithiud. FClih edlilch lust oil tlw> pnu. -**.-*.*i-.h*w « a*hf*ua 

(me hum lied -i ! f-hy lh-,r pun itn IREDER 1 CK Q. G 0 \\' 1 \G 
: phatoffrauhi: bvnjjstow*, mb'" com in c \ltC UlTECT 

. from j..: • up) (five* Mifct alUt cost 10 
. St-Ti - fv'.stfi.-,: 1 L I fir fJ. 



PS ire 111 ant St. BOSTON 




WONDER 

HOUSES 



yip * 1 U 1 . 1 . 1 1 : ■ ■■ 1 f iv ^ IVC 

** W Tu A as aclUHhy built 

anti t.iriiO iImi-i! pi', ns 20 

tdens iJirH.T^s 

J1ILC * : Uauw*. crivtinjf S—, 1 

• ^SBB L L np- Tt --y ■v-' V." -:i 1- 7 E iii .!■•■■ 

j,-T pmcLiral, tueipf rcrive 
k= . hiji lie?, St‘i 3 ,i itlvii i>r jl.imj' 5 . 

42G McKnlylil Bldg., Minneapolis. Mlmt.M 



U r ite [n«‘ I HI ! II IISIKATI h E AT VI IKiLE |l|. 

shnwln^ the largest fine and latest i sivenliops Id aa-s- ; FjWB 
huhtfar j fliunltr Inrtinili lim'rolianfeatil*. 
uearantced EpckccL oray other In power, Konomy »>ul s*r- 
’.icc, ]■ veil f-ivft frrriti 1 ryto -r. - i I r! C. ncrsfflc hIcSMIOR 

Daud Lighting Co,, 174 N. Sangamon St., CHICAGO, ILL, U. S,A. 



fSTILLWELL BUNGALOW BOOKS*- 

Voiii* own lHWHf " tile ifcBEEii anif nlnn — piMtwmn you vitally. Sen ulm 1 BtRiifoleiwa 
ir# 1 11 : 1.- 1 | niHiLJthlc IJivwtmciLt."' , c.‘mhrninir (hr I n -. 1 11 tif a! and iien^tical ^Jth 0 <*t, 

If JLrLi-Ht.il. - hrimir* n:<sari aiyytihiiv hi yoo, th^ nli tyri'H-, 1 Su<iv nitai dmcriipUvnr Lit 

OMr HunpddW flwkn wEII be inti-nsflr jdF, 

“ REPRESENTATIVE CALIFORNIA HOMES " - Pricp SO Cents 

Sm H u ■■ is ali j-w‘ ti iiiiil ? vv, . *<0 rv bi'Misc 1 * of Sto ill r-ooniveofl-tinfiSl la StiClflCi 

“WEST COAST BUNCALOWS M - Price 30 Cvab 

!vti one story Tlun^dlo^V". of -I tu ft pmmii. cptiringf., , „ . to $200(1 — 

"LITTLE BUNOALOWS" - 25 cnstlnu $400 to &1200. Price I 

SPECIAL OFFER— Ail 5 beak-, m hi m--. n.l titr OM. uni L \K vn 

EL W. STTLLWELL & CO., Archt ^.,4121 H mm Eidp.. l ot An^elot 
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APPLIED 
MECHANICS 
STRENGTH OF 
„ materials 
"ACHINE design 



The Greatest Mechanical 
Library in the World 

The Mechanical Engineering Library is part of the Inter- 
national Library of Technology that cost Si ,500,000 in its original 
preparation , It contains the knowledge given from the life 
experience of some of the best mechanical engineering experts in 
the country, edited in a style that nineteen years of experience in 
publishing home-study textbooks has proved easiest to leam, 
to remcmbtr, and to apply- There is no other reference work in 
the world that so completely meets the needs of the mechanic as 
the Mechanical Engineering Library, The volumes are recom- 
mended by the highest authorities and are used in nearly all the 
leading universities and colleges. They treat of practical mechan- 
ical methods, starting from the simplest problems and compre- 
hensively covering every branch of the work. Not only can they 
be used to great advantage by superintendents, foremen, and 
engineers as an authoritative guide in their work, but since they 
can be so dearly understood even by persons having no knowledge 
of higher mathematics, they can be used by all classes of mechanics 
that are desirous of advancing to higher positions. The Mechan- 
ical Library contains 14 volumes durably and handsomely bound 
in three-fourths red morocco, stamped and numbered in gold. 

The books are printed 

* * * * «• + + #»«**#* + * + ** + ♦* + 4" 

INTERNATIONAL TEXTBOOK COMPANY 

Box 67?, Scranton, Fa, 



on a high-grade book 
paper, and the type is large 
and easy to read. Bach 
volume is 0 by 5) inches in 
sbse- If you wish to know 
more about the greatest and 
most practical mechanical 
library in the world, mark 
and mad the coupon NOW* 



Plrtu 1 4#nd. without furthiT (ibllnutlon to mt, ftill 
partic-uturt in rrjpprd IO the IniCNiatiuniil Library O-f 
Tichnoloiry. with r^feitfnuc u> Hit Library of 

Mi , hiinivuJ Engincrfint 



A' time . 



St. & No. 



City, 



Please Mi niton Popular Mechanic* 



120 



POPULAR MECHANICS ADVERTISING SECTION 




THE 



SMOOTHEST TO 

The home that knows 
Velvet tobacco - 
runs smoothly! 

0^^^ 



1 /A (j) Handy 5^ 

IVy Bags-or one 
TtWC pound glass 
1111Q H„ m idn? Jrtrs 




Remington Arms— Union Metallic Cartridge Co. 

Arms and Ammunition 

£99 Broadway, New York 

MECHANICAL PERFECTION 

in writing equipment is guaranteed in the World's 
Standard WATERMAN'S IDEAL FOUNTAIN PEN* 

SOLD BY LEAPING DEALERS EVERYWHERE. 



Money 
in 

This 




PRINT ¥01 H OWN OART>S, eirmu 
Ura, bonk, rtewsiiayer. PRESS *£>, 
lar^i 1 1 Ifh Rnti.i-j iHit), All ofi*y. rulf'K 
►ent Print for other*. hip profit, 
Irt ritefaotory tor piYjsaeLtnlnij.TIf Fh. 
cards, p«per r etc, 

THE PRESS CO. t Meriden. Conn, 



rf - ' * jp EX/Lf} f Mi-ki- cine whole family 
I and all vnur friend* "just 
their heads off" without knowing why, 
with CACHOO, the now long dintBuce harm- 
less aiiLifl. Sort Fin where for 10c. 3 tor H5o, 

fJ(Jc a dozen. Oh-UiIhh i no I wlmi FREE. 

T'l.I, hl.tiSS THICK a HOTEL n L’tt., Dept II, CillCiliti 





Puf fin ™n* «« hit* been rapine mt «a£tons9» 
the PwturDi <Hniniftcn1 with TOMfiarvalira 

pif-lhnd.1. lint martguira kvim of flM> in ft fin 
which 'ivo { a n nooiDliiand aJlri Kite mnt UuhwueEI 
pfiec-iiaJ ifiLii n, FIhh hrk Pjc Lama LJat ha. Tal 

Corllfkitos. of Datiosil mix toe Investor*. 



PERK 1 MS £■ CO. luv, rente. Kan*; 




Will START 

paminfF 3d dally at borne In afMii 
titiip, s i iveri n ft m i rron^ no CU [dtu 
Rend for free inslnictivC booth- c, 
giving pi 13 ns of operation, 

G, F. flCDMDMd. Brpl, 3 »-A, H)SI&N. 
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SEND FOR BULLETIN “S M 




on Wireless 
Telegraphy 

It’sFree 



Explains in simple language about the 
most educational and fascinating of 
modem sports* Shows you how to 
get started in this great game for less 
than one-half usual expenses. Read 
all the messages in the air, get the 
correct time daily from the govern- 
ment by wireless. Send messages to 
your friends without wires. You 
want our bulletin Si A” and the codes. 

SEND A POSTAL TO-DAY 

don’t put it off, do it now 

HUNT & McCREE 

92-94 Murray St. NEW YORK CITY 



MEALS IN AN ELECTRICAL RESTAURANT - 

An English electrical paper gives an interesting note of 
the prices charged in a popular London restaurant 
employing electric cooking devices. The prices ari- 
to be far less than those encountered in the West 
End restaurants, while the cooking is beyond reproach. 
A simple lunch of soup, a chop with potato chips, min- 
eral water and bread, and concluding with a sweet and 
coffee-, costs J-ii tents. 



Experimenters in Wireless 

Our brand new CATALOGUE "B M is just off the press, is 
replete with th i ngs. of in terest to the amaten t experi m enter. 
Prices and quality are both right and a 2c stamp brings 
you same by return mail. Send for it NOW. 

DAWSON & WINGER ELECTRIC CO. 

729 $ 4 . Dearborn SL CHICAGO* ILL. 




Don’t Buy Any JPtano 

Until You Hear From Us 

What other Piano Maker wilt sell you ajBririiy high- 
grade Piano direct to your home at low jffnei factory 
price, and then, in addition to the saviogJMve 

5 YEARS TO PA*! 

^0 will do it. And, rvmernbtfT. tin" S chmvjlpr d Mu*lj#r'’ 

not to be tdftftsoft far a mm .uut witln th^Mpdinorv Pn-mo* 
tunted out by machinery i>> ihuus .ml. I. -is idEk-l) by “entiling 
When you buy a Pi.-um i*r |’l:.ror ■fcru. I i- anre eon 
are buying an Enat-nitm-nt that will ftifv .‘■■ in Bfivtirue aatinf ac- 
tion. Our ret>utatlou Jj t.^1 utilS 4i- id. 1A> Ji:jjjpi.-L , ii nu>fe ckan 

$4 Years lit Uminess And Oil r Cftsh 
Capita, J» $ 1,00 0 . 0 GO 

OitrFiuttOfl are Imilr fmtti c&retully w Ri 
good old-fafl binned reliable ; mfide t< 
you want tbe-nu any style cme. mi:- «i 
mellow Or brilliant tone— na J *'*• i !■ refer.. 

House girts you a legal, i.-- : ,bl.- 

Guarantee for 25 Years! 

We wilt <Lo »(, Ahk your tanker ur ■ - isi:i|2i:il apency to k 

up. Be sure that you .we iIc;i1::ik diced • ah • 'Mr. ■ m I,i i> enuun 
enoujth. and financially strocig enough ' i Jm. iis pt ■■ 
ore thinking of adding- a Piano or Pl-.yt-i IWh- la your I 
decide 'till you have heard from us. 



1 muter Ini in tins 
Sur enter lust ae 

Heavy, (Ijjllt, 

bn i- Either Pk&no 



your Name 

gtnd address lq 
Coupon, Letter or 
on Vosial tvlll 
bring Our Bln 

FREE 

Special Offer 



W SCH MULLER A 

Dapt, F.M .al 

I'leasc- -send me Pec- Coining >■ 
Inside Price to :ue, it I iict an vui 



ft( PIANO CO. 

[tn, Neh. 

tl in-. Also <lUMfc Special 

rnlillvt. 



AUHKUSS 



( | E i i:r FLmo Caulks 



n PiaJsQ Calaiog 



YOU 

can 

Have 



Years 

1 TO 

/ Pa:' 



IftT, ' . „fi. ... ‘ M 


B 

r 


i i*. 

ilk_ - ■( 



LI rfTDir I IfHT 1*1 r,“ oijiiic, - 1 

lLlII Kll LI lj HI rLilNI 3 ■ r,-i s -4 

AyenES VAUEtiL Intrtnn BlLtltJ tulLUh SL,£lik*F.i Flint. ]S-. ‘. 



Cl CPTDIP Hover ■si c Plants, T id. ,, Uvniimos, Pant, 
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not every man con ntf ord to ouytlio 

JuJi unKHantcafk rj.iw 7 t. Thnn'roro WshavajaBt lately ^ 4 . 

clydUfii to acLL high -^rada fire armt on confEdDntfal credit-. 

U" r ry ir r „ ■_ J Uarreife, bored £ot cither btoefe or umokolesfl 
niga rJJffiSurt powder — 12 or 16 (fuu^c— or 90 inch bas-rdo— 7 to 8 
pOuhils— toy I vor jwtion— hammers euclt and throw satc-ty— flntocri 

ijczn'. to you Uir i-LcHi dow : , Mild v-J .Ct> ;t toortb . N--| i n larat, no ox ■ : and y ■ H I ti: 
which to CMj.pk-ca poxtelniL ">u ll-.i."- trun. which will c^mnAft Cavurkbly v. alj at. z | 

YourCiniills JSf.I 

Mcrounl with mm. Sallt fadluti W« ii«v« bnsa telling iiij{l. -ei i 

Vrrilv un . yr t '..r'-pk I. ' nmil ■ ■■ I 1 'y. jk->: Let Id uti-jw yxm. v- . 



T&itHi a l.-gr^e41750 

Shot GtLQ. Price 1 11 •• 



ilrrLs ppd 70 V J mi’TTthiF fa 

riJsly w-JUjiui f PSaett-fm pun am 
.Jf-an arrifla, Hn.tjr uf th,. «u«Eidand makoa. 
Wln«he*ii*r. why ti-iyt o^'n k crafit 

0- oc-Lunp MPKWI nMMi. Ivt Uslriy4w 
v you. wbac wc n ‘ da, 

144 Clair Street, T«t*do, OMfc 



DUCK’S HS£2.1-5£££ CATALOG 

Will be mailed to you upon receipt of 6c, stamps or coin, which you may deduct on your first pun: li ase c. L $L Great cost 
■of catalog and low prices prohibit distribution except to those really interested, elaborate, dtubff i» its tine. SAVE 
ON STANDARD GOOD'S. Catalog contains over 100 pp. Wireless 3 nsi : aments for commercial and experi- 
mental use, with complete diagrams, etc, 15 pp. Telegraph Instruments; 25 pp. Toy and Commercial Motors; 175 pp. 
flash lights, lighting plants, ammeters, automobile accessories, launch lighting outfits, tool^. pocket knives t Vcctroias, 
mirroscopea* railways, and electrical and mechanical books, 

THE J. J. DUCK COMPANY, 390-392 St Clair Street, TOLEDO, OHIO 
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P)OES that appeal to 
^ you? We have 
shirts strong and comfortable 
to work in — also neat and 



u *i ia.H m mdc 




Signal 
Coat Shirts 



dressy enough for home wear* 

Wt make the Signal Semi-Dress 
Shirt in a variety of patterns, both light 
and dark, and with two detached hand- 
turned troll* r*. or attached soft collar. You 
can wear it and be <well dressed. Cut coat 
style — that makes it easy to put on and take off 
when you are tired or in a hurry. You probably 
say, ' J I J ike the coat style fine but they at the waist,' 1 

Tlial’s where the Sign a l Coal Shirt differs* It laps over 
three inches at the waist t and has an extra button to keep the 
flap in place* Every Signal Shin has two pockets, sleeves slit if, 
the sides to keep out the dirt, double strength seams to prevent 
ripping. They have other pleasant features that will go a long 
ways in making you our regular customer. 



union MADE 




Trade Mark 

Thu Mark of 
"QUALITY** 




Try a couple at our risk 

Price $1. 00 ($1.25 west of Missouri River) 
per garment. If your clothing man doesn’t 
have Signal Coat Shirts, tell us his name 

and your (Iie, ar,J we wil ! es press you a ecu pic C. Q. D, 
Or write fen folder alylcfe. If you Mr them pay 

captcSS man. It b«i satisfied, frtpr at*>vr txptt ri<. 

H1LKER - WIECHERS MFC. CO., 

1Z56 Mound A vc.. RACINE, WIS. 



LET US GIVE YOU THIS 
TRANSPARENT CELLULOID TRIANCLE 

It i* 4 inch size, 30 el flO e angles. Lowest retail price, 
2 S ce nts. Absolutely essential to eve ryone who d raws. We 
make this offer to introduce our new catalogue showing 

SPAULDING’S 
NEW CARRYING CASES 
AND COMPLETE OUTFITS 

tor design &rs, Architects, engineers and student* -com. 
f&Gth durable and couivement. Spaulding's Carryinfir 
lluts are made light and stronff. They provide well 
arranged coinmart menti.indudini space for drawing- 
board Akd T aqtiare. Handled kke aauit case; 
i '-i unique, practical, inexpensive. Outfits in-cludc all 

Tiecesrary equipment, If you draw, send lie 
five 2-cent aiampg, to-day If* pay p'^iajre and gel 
-•, the free triangle and the catalogue, 

SPAULDING PRINT PAPER CO. 

44 Federal St BOSTON 






ANTIQUITY OR COAL— It is thought that the 
earliest refer i:tiee to coat is that fotinr! in the writings 
of Aristotle and of Theophrastus, who lived about 

B, C. 

There is evidence that coal was tf£ed_ in It n gland 
as early as the year 80 1\ AcpOrdiri^ to UlsilOp Pudscy, 
hr-camb and LUihapweantiotittL were two of the earliest 
CHiahriiiniiig settlements, Newcastle coal appears to have 
come into notice about the year 1 H/t-L, when Henry 
III granted ihe inhabitants a charter authorizing them 



f 



fkn&si. Fute* Of* iresL COIUPUTINC MACME 

Add.,, ^uhtnpli, tldtl.l|ill>4, 

C ■ rraM 0 i,'mai i ml ! t Ur)«4i (iltumily. 

Easily moved trr^r pas*. !i«d iv desk, curried in 
h-vnd or p<-.k 5 £*l 5 Jn, r? 1,2 in. * l £&. Weight, .i 6 oi. 
^VriT- fot itnolcts'f AttrnrliT* 4 f«Jtt** pr«p*ik|*ii, 

IRITHSTTLB CO., UK. ill H. iiih St., SLT. 






Handsome skates for 

Ju « J 

handsome feet,. and as strong and sharp as handsome. 



m 



THE BEST ICE AND ROLLER SKATES 

Write fur new catalogue ha 12, containing ruin of leading Hockey Aflw-iitioin. 

THE SAMUEL WINSLOW SKATE MFC. CO. 

Factory *nd Main Officer WoHtitrr. M&b U.S.A. Sale* Rwim: New Yofk, Chambepi Sl 
P adftc C«it Sa l« Agency: Phil, B. Bekcart Co., San FrancUco. 

Stoelu to be f on n <S at LONDON , 8 L«mj Lane , E . C. : PARIS , 6 4 Avenue de U Grande Ann**! E EltL I tt j 
flV&ItEY uni EBJ E5 U A K E , AariraUsn DIJMEblW, AUCKLAND and WlL-LtHGTON, Ht# Zeataai 



Pteasc If eft Hon Pooulur M c<th<miG£ 
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ALL 

MAKES 



Mi Standard Makes 



Slightly used and Factory Rebuilt — Rood as 
new. Fully guaranteed, shipped to you for 
FREE TRIAL. Write today. 

E* C. UNDERWOOD & CO. 

P. M. 170 R.indnlph Si. CHICAGO 



to mine for it. 

The Chinese knew of and used coat in the thirteenth 
century. 'I lie [‘artiest reference to coal ip Belgium 
IF assigned to the year 1I9H, when a blacksmith at Liege 
is said to have employed it as fuel, - 

Far is received its Hirst cnal from Vdfor.-L-Etr in 1520. 
In Scotland coal was worked as in# the twelfth 
ceu Miry, —Harper ' s Week I y . 

Never Leaks, 
Always Writes. 
Bat m, T«ld & Ce. 



SOLD BY A 12, fciTATlO 



fL'llT SiafcWi Lane-. Y, 

LhdaMS.&tai*st cJbicasa 
jewelers 



All []Lt SttUHiinl Machines SOLI! ar R E.JS TEH A >Y- 
1' 1 1 Hit: ill >4' 1*14 rm FMIIKH, allowing IIESTAT* 
TO APPLY OSi PH1PE. BhEtmail Tvith privil'-jt of 
["liiMiihAtion. Write for llJus'riurf Catalog I.. 

rrPLttutTKR Ljiptutim. ;i w. l.l* suniifAGh 



3 PENNIES A DAY 

One Dollar a Month 

Buys a Standard Typewriter 

Your choice. Remington, Oliver 
or Smith Premier + Prices lower than 
other cash prices, Perfect machines only — guaranteed. 

TYPEWRITER INSTALLMENT CO, 

P IKON, Dearborn St. f CHICAGO 



Here’s the Pen You Want 

satisfactory, moderate price 
SELF-FILLER on the market 



Illustration) 

Merely place ball of clip in hole 
and pressonce. Pen fills instantly, 
5000 words with one filling. 

The “E-Z ” Sell-Filler Pen 

Chased Barret and Cap, 11 Kt. CIS ^ /“V 

Gold Pen and Patent Clip, ip 1 I 

Price complete . * ■" 

AGENTS WANTED 
j. C, ULLRICH & C0„ 11 Thames St, New York 



ASTRONOMICAL TELESCOPE 



Length 36% 
inches, 2 : inch 
object 



CwnpWa vllh tuM.SunSJiiri#, 
Sun Claw and F;il?a E*« heee 
lor Might Gtanafotn 



*18 



On# of these nuperh 
instraments wi II give 
materlu] enjoyment. 
It will etmfrle yon to 
the smivtt^t 
the Hyri- 
swm, tell the time 
by ii clock Bunny 
miles distant, and 
view the country 
for fifty mile* aPOunA Thi# t#lDFCOpe Is made for Antrouomicfil 
Work. With its aid the Mcumtams in the Moon, Jupiter's 
Sloonfl and SJft'Sdra’fc Kings arc clearly discernible. 

Tht-ks^ of Word and Warts Alumnae, sftjm it i» far superior 
to oihera he hus eismintxl at twice ihc price, 

CATALOGS Ktl SENT FJ[fcl{ OV APFLICAT ION 

A- S, ALOE CO-, 515 Olive St, ST, LOUIS, MO, 




One of the 38 Style? 



The Superb Wing 



Shipped to You 
ABSOLUTELY 



FREE 



M’e, the TnmiufActarerfl of Win? 

Piano# for 44 years will send you n .genuine Wing Piano 
or Flayer Piano tested and guaranteed by us without 
one pen n v from you. We will ship the piano free with 
all freight paid in advance by us. You are not out one 
cent m money or trouble. 

This offer is hacked by a dfl year punrantco by the 
manufacturer ami mutes you In the very kamt ponitkon a» if you 
were ft dealer. You buy at exactly the same prio- that any deader 
mutt |wy, You do buaincaa direct wit ha factory thair tuis Mrfcout 
more E ban ^S.tWO patios. Remember, wq p*y K ]J freight, N# Iti terrat 
caiFiryjHj No payment down. Fo deposit, N«t a rent until end of 
four weeks ttbsoJutely free trial in jour own home and then nothing 
urdtiEa you are absolutely Baffled— and you are the judge. 



Greatest Piano Offer P„ e d r | j 



l he greatest, the most tremendous, the most am using 
6ff*r ever made in tho hhftory of the Flam). A 5 imply paralysing 
offer nura t jt i g;i n tie of ultra-liberal alTm. .Just think of 



it, -your choice of 3 S ntylet of thu s?ipcrb Wing fur four full weefe* 
iri your own home without paying u.i a penny. Don't fail to invea- 
tigaLe this amaaing free Ehipment offer. Jf you aond coupon at 
once you msvy have the Wing (sq.ujppcd with out- wonderful JTrurtru- 

asssiswsiK dtes'SEEr*'** “•«*"* - 

Send Coupon (wPnsfal) NOW 

for ‘‘1 lie Book of Complete Information About Pianos” 

The N, Y. World says: "T|j is is a tjorak of (.'duration:! f 

interest every ™ ^hpoafoi CWll.*^ Would you like to know all about 
puLlios, haw to judge the fine j-joi-nte of qualsly and priee fn huyicijr 
a pijino^ rhea v-t’Kid the cijufM.z^ for the pieno L u i;. L which vo nm 
“ “*«¥“* the preeout. You 

amount of [iifcrrnatiua *beut piano quality and pFann priori: ■--.hd 
ho^v to avoid thif decoptiuHK #f the piano salesmen. The Cniioen 

faring tMi iH-page b «k FREE, This ifr a * ^-upon 

rci n ^ 1 1 n: ent hook, a noFrtplete #tieycloped'iiii on £ 
taepuino; p-Dits you &ti the making of a j juno # 

from start to fini.ah an-.it how to judge the & FREF 

fine jwinuof » piuno. Free and prepaid * * ^ ^ 



COUPON 



tn-oVided you write ml one#, With this 

pi ii no book we will send freeobr beauti- 

fu L^taloR Bhowing new art gtv Ids and # T „ rt 

full explanation of nor Hock- Hu item ,♦ Wmp & Sati 
l*rwc# on MieWiiqr Piano Justdmp f 1V ^ 13011 
H postal or n letter, or malt the # ^ I tit, 1866 ) 

en Upon Without apy letter. Write *♦ Wing Bldg.. 9 tk Av#. 
Ntlw / and 13 th St. 

D / D^M192iNwY< 1 rk,N.Y 1 

Wing GL bon £ Gentlemen:- Without ft p V 

fEflttbli ah ed 1 S 6 S) / w L'SlSL 0 ^ or pay 

f / for anything, please send me 

£ and pre[>:iid “Tho Book of 

9 th Avenue sari ' / n Comp ; c,fl 1 Information About 

l t S r d / f w " 05 \, A Iso send fu 1 1 par tjc U 1 a rs 

Idtft Street / of your Free Shipment offer on the 

/ Fifflna and catalog of latest art 

jr styles. 



1863 } 

Wing Building 



1192 



New York 

N. Y* 



f 

Name. 



/ 

a* Address. 



Please .Ifcnficn Foualar Mechanics 
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HOLD' 



I ISM S H 



EVERYTHING FROM CELLAR TO GARRET 

SOLD AT PAWT, DRUG, HARDWARE AND DEP'T, STORES 

r/u-* GLiO DEW VA «-\7 



cw fJ — rO.^O^Tc 





This Up-to-date Sanitary Bath Room 

Anybody can p Outfit, complete 

Standard Make, ONLY 



install this outfit 



gallon copper Boilers complete, $1 1 
ro-part set Tubs, warranted, $6, etc. 
AU joints, are threatlud or slip. 

Est imates free on any kind of m-w P E-u m hi n B 
Material. Oatcsd and shipped to all parts on 
receipt of money order. 



I am 
the 
Man 



THE BARRY PLUMBING SUPPLY 

326 Dorchenter Ave. So. Boston, Mass. 




Do Your Ironing 
on a Machine 

in 1-10 the time that it 
takes w T ith flat irons. Saves 
fuel, work and your back, 

Machine Per Cut Rfl 

SPECIAL PRICE 

Has rolls, cured and 

tlrii^ri hard maple, no varnish on 
same. Send order in now with 
cish, il it does not suit your 
money returned. 

Dome site Manufacturing Company 
mcine, wim. 



TO BAG CO-BAN §“£■ 



Relieve* ;.ll erftviiig for tobacco (n TO to hour*. Write today, 

ftANNER REMEDY CD.,D«pLG, 33 W. 9 tbSt., Kaitsaa City, Mg, 



Learn to Play the Violin or Cornet 




Flute, Clarinet, or some other instrument, Ymt’ll act 
erMflrment from it nil your lifa- nn<l mn make * 00*1 
money pJnyjng In Hftml* or OrchcStrH,* i t you wish. W# 
Induce with, every inntrtiment Fin Initryetlan Booh 
Bfid Lesions ofTreKponderjoti) free, Thouaund* 

hart- Ituif iiPil liy thin method. Our priue* are ter? loir 
on nil mtiaipal IrmirmneilTR, We imporf our VJnl ins 
rt i rn'i't from bi-wt- Euroj>eHii m ulcers. Our Special Com- 
plete Violin Outfits at SI® are graet value, Olhm 
from £ 2 . 5 [) to 325 and Ut>. Comet Outfit* complete. 

u[L Band Instrummls of nil kiiiilnw'iit on Six 
Days 1 Trial, We eel I for ctiph or monthly pnyraetitjt 
Satis, ruction gmranteed. Write for free raising 
anil men lion Hrfiut lUnlnamciH you ft r« lutorturted in. 



W, J. DYER & BRO. (GaL 1S70) Dept* 101, Sf. Paul, Minn* 




An illiterate, as defined by the United States Census 
Bureau, is a person of 30 year* or over wlio cannot 
write-, regardless of his or her ability to read. Judged 
by this standard, illiteracy in this country has decreased 
in the last decade from 10.7^ a 7.5 per cent. Among 
children front: 70 to 14 ycnr t »l<-l only a fraction above 
four to the hundred arc 1 ■ wlliterate. 



IRONING MADE EASY 




you 






American IrpniQji: M .tcIh n 



’■ time, hvfttth. mono? and 
r Ironing Lf JOn uan tlta 

LEX IRONER 

Ip hind or^]*pr. HtnM by 
< ijr el ectrl c Ety. l.owprLoC- 
n I “ironing It inlH" hnokJot 

nia Ipdap I or 3 d PUT fftEE TOTAL JlfFER. 
9 E. Like 51 , ChicngQ. HI* 




PLAYING CARDS 

GOLD EDGES 
For Social Play 
Artistic Designs 
Rich Colors 
New Each Year 
Club indexes 

5k Per Pack AIR-CUSHION FINISH 



M-cgjrtMrainH 

CONGRESS 
SWING eras 

6 C 6 

ttftii iW£S 



PLAYING CARDS 
CLUB INDEXES 
In use in all 
The Civilized 
Dountnes of 
The World 
For General Play 
IVORY on AIR-CUSHION FINISH £S0 Pe«Pack 



THE ,U. S. PLAYING CARD CD.. Cl NC 1 IN N ATI. U 
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cured through me- The demand for good ideas 




Protected by Owen Patents 

is greater than ever before* Send for my free books and read the 
tetters from the greatest manufacturers in this country. Read their 
requests for Owen Patents and see for yourself what ideas they want. 
You can help supply the unceasing demand for good inventions. 

My clients are provided with free manufac- 
turing facilities, and I aid them in many ways, 
without charge, to sell their patents* Appli- 
cations filed through me advertised free* 

You will get a strong patent or I will get no 
compensation. Your interests are my interests. 

FREE! 

A simple request will bring you the following three 
finest patent books published absolutely free— you will 
incur no obligation by writing me. 

“ SUCCESSFUL PATENTS*' — a new 72 page guide 
book; telis how to proceed to be successful: describes 
my advantageous business methods, 

** STEPPING STONES*' — -gives lists of over 200 in- 
ventions wanted; gives forecasts by Edison and many 
other authorities; tells the plain truth about prizes of 
millions of dollars for inventions. 

" PATENT PROMOTION tells you how to pro- 
mote vour invention ; why some inventors fail ; the value 
of your rights* etc. 



ISB 




Write for these books today — NOW! Advice costs nothing 



VERY HIGHEST REFERENCES 



Colombia National Bank, 
Washington, IX C. 
American Loktife Co., 
Alexandria* Va. 
National Metal Tile Go.* 
Washington. D, C. 
Nations! Supply Co, T 



Berlin 



TIT 



Louden Machinery Co,, 
Fairfield, Iowa, 
Anthoiene Mfg. Co., 
Hutchinson, Kans. 
Whitehead Hosiery Mills, 
Burlington, M, C, 
Dickinson Mfg. Co, T 
Des Moines. Iowa* 



SPECIAL! 

Send me a sketch or model of your in- 
vention and I will make a search of the U. S. 
Patent Office Records FREE OF CHARGE 
and report to you concerning patentability, 
practicability, etc. 



And an immense number of others whose letters 
are printed in my booklets, 



Your work will receive my PERSONAL attention 
— but my fees are no higher than others. 

9*303 OWEN BLDG. 

WASHINGTON, D. C. 

Inventor!; submitting their inventions in me are protected in a tangible manner until their applications arc tiled. 



RICHARD B. OWEN 
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Thousands of the biggest money-making inventions 
have been the “little” things that have made people 
wonder why they were never thought of before. 



If you have an invention send us a sketch, photograph or model of it We 
will give yon a report as to its patentability absolutely free. If you have no 
invention send for our book, 11 What to Invent/' It contains hundreds of 
valuable suggestions. We are recognized authorities on patent matters and 
have helped hundreds to find a ready and profitable market for their ideas. 
We can prove It If you wish to sell your patent we will advertise it in manu- 
facturers* journals at our expense- 

Don’t Wait— Find Out NOW! 

Your idea will never do you any good if some one else patents it ahead 
of you. Act quick ! Let the other fellow say if he thought of it a long tune 
ago/* You reap the profit. Let the others wish they had. 



Advice Free — All Matters Confidential 

We have secured patents for thousands of inventors and have many 
letters proving the value of our services. Write us. Send rough 
drawing or model of your invention for our opinion. We will guard it 
carefully and report quickly. You are under no obligations to proceed 
further. Our plan is simply a square deal to all Out books, "What to 
Invent’' and "How to Obtain a Patent" are the best public a tiotis written 

for the man who baa an idea to patent, or who is of an inventive turn of mind. They 
show just how to proceed with your idea and tell of hundreds of things to invent. We 
Fll fully send these books free.. The sonner you write for them the sooner you will 
know all about patents and the many different lines sn which new inventions or 
improvements may be made. 



If you have an invention send us a sketch of it for report and ask for the hooks at the same time , 

CHANDLEE & CHANDLEE, 970 F Street, Washington, D. C* 

REGISTERED ATTORNEYS {Combined with H. Kill* Chmdloo & Ca.1 
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Trade Marks and 

Copyrights Secured 

or Fee Returned 

Special Offer — Free Search of Patent Office Records 

Send us a model or sketch and description of your invention, and we will make a 
Free Search of the Patent Office Records to ascertain if it is patent able. If we report 
the invention patentable, we will guarantee to obtain a patent or return our fee, 
and furnish a certificate of patentability backed by a bonded contract to that effect 

This Certificate of Patentability will protect the inventor and serve as proof 
of the invention until the case can be filed in the U. S. Paten* Office* 





Obtaining Assistance for Inventors 

Our certifi-cale is of great assistance to inventors 
whq require financial aid to obtain patents. 

Our Four Hooks Mailed Free 

to any address. Send for these books —the fine&t 
publications ever issued for free distribution. 

How to Obtain a Patent 

Our illustrated eighty-page Guide Book te a book of 
reference for inventors, and contains 100 mechanical 
movements itlusi rated and described. 

Fortunes in Patents 

Tells how to invent for profit, and gives history of 
successful invent tons. 

What to Invent 

Contains a valuable LIST OF FWKNTIONS 
WANTED and suggestions concerning profitable 
fields of invention ; also information regarding prizes 
offered for inventions, among which is 

Prize of One Million Dollars 

offered for one invent ion, and SUl.QOO for others. 

Patents That Pay 

Contains Setters from our clients who have built up 
profitable enterprises founded upon patents procured 
by us; also endorsements from prominent inventors, 
man uf act urers. Senators,Congr essm en, Governors, etc . 

We Advertise Our Clients’ 

Inventions Free 

In a, list of Sunday newspapers with two million 
circulation, in manufacturers' jouron]* and in the 
World's Progress. Sample Copy Free. We save you 
time and money in securing patents. After the patent 
is granted we assume you TO SELL YOUR PATENT. 

Foreign Patents 

WE HAVE DIRECT AGENCIES IN ALL THE 
PRINCIPAL FOREIGN COUNTRIES and secure 
FOREIGN PATENTS in the shortest possible TIME 
and at the LOW E5T COST. W rite f or our 11 lustra ted 
Guide Book on Foreign Patents.&ent free to any address. 



VICTOR BCII.M5NG 

Our nfw JtSO.tM'm ^uridine opnntlrt t • S. Patent Office 
SPECIALLY EKLCTLO by us for ul,K own ub* 



WANTED NEW IDEAS 



Send for LIST OF PATENT BUYERS who consult un when purchaAlng patents. Con - 
Utinn requests from MANUFACTURERS, MAIL ORDER HOUSES untl PROMOTERS 
for piitentH secured liy us, and suggestion:* aw to New Ideas they w.i*h to purchase. 
We invite manufacturers and promoters to address our Sales Department regard- 
ing the purchase or leusing of a number of meritorious patents weeurecl by us. 



REFERENCES 



Securnri National Bank, Washington, D. C. 
Guinn SavLufc* Rank, VV'asliin&tms, D. C. 



R. fi. I s * ' ' Waihin.^tOh, D. CL 

S m e liiport Glass 1 . Frnrtli; ■ Pa. 

Th* Melvin (irtgii and ' tin.. > a ton Pa. 



Chamber of Commerce, Wuhineton, D. C. 

PilUtr Gasoline Lighting Co., Chicago. 111. M, Winter Lumber Co., Shcboygiin, W is 

National Savings and Trust Co-, Wa^hingWFg I), C. 



VICTOR J. EVANS & CO., Patent Attorneys 

HEW YORK OFFICES: 132 Nassau St. PHILADELPHIA OFFICES: 1423 Chestnut St. 

Main Offices: 724-726 9th St., N. W., WASHINGTON, D. C. 
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PROTECT YOUR IDEA,!* 



PATENTS THAT PAY 

$497,530,00 Mad* by CHmntn HT TRADE-MARK " 4437.530,00 Mad* by CII*mU 

Pr oof back of it-* write for my FREE literature- it will pay! 

BOOK w What an d How to Invent — 

Proof of Fortunes in Patents”— FREE 

Containing: Views of Prominent Men and Publication* on Inventions; 

Patents Warned tp ; “ How to Advertise Your Patent M ; " How to Secure 
Money to Procure a Patent " ; Suggestions as to what to Invent ; What 
my clients have done; Women Inventors,, etc* 

J kaT-f rcctivtii vni of fotor 127-p,iife &&f>ks fntitltd And tfrtr ti* Itfl'tHt 

Proof of forlnnts in fat? His " jtJt-a I ttrOti/d Hat iiii-e S3. OP /w 1 it if t oOniit net git 

HofT:. KSigntfi Cl/AS. f. fl ~£J\'SL f }% 

Atop 31 v I0Z?. JlnntinrtflK-, L. .V, J". 

$ 10 , 004.00 PRIZEt write for instructive circular giving full information free 
EXPERT-PRO MPT SERVICES V V VROOMAN p*i#ai W L DF 

llZ-PAtte Guide Book for Invent or*. FREE V I\UUIVIAi'l t Bn I F Sired, IS. W, VY aSIl,, 

Old-established branches throughout the 1 war i it ^ IBP 





11 II TrilTf* c - L. Parker 

LJ ■! Mk HI ^ Formerly Member Elxaminirr 

^ Ml P 111 Carps. [JrO. PalentOlft** 

L|« 1. 1 Patent Lawyer 




PATENTS that PAY BEST 

Fa,Ct* atwUt PRUBS, kEWAID^, lMVBNTDOSB Vv A.VTEUj 
etc. Semi 10c ponLCipte for Valuable book*. 

R. S. & A. B, LACEY, Pqrf- Wuhinsirti, 0. <L liMM IMS 


Patents, Trade Marks* Copyrights, Patent Litigation 

Handbook for Inventors, fH Protecting, Exploit inn 
and Selling inventions " sent free upon request. 


PATENTS™— 

Our free booklets tetl how, what to invent, How 
To Choose An Attorney, and save you money. 

Proper a kit clients in all mtti. Best bank 
and other reference*. WRITE TODAY 

D. SWIFT & CO., W 3 JSK!3388 dTc. I 
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LEARN HOW A PATENT MAY 
BE MADE VALUABLE 

Send for thi* ( What You Should Know 
jnrp Hfvnir ‘ What TO Invent 

... j What NOT To Invent 

which tell* you [ How To Sell Your Patent 

opLf-a ,( netFMl l 1 * trail, ill rtjifl Id aHff rtit Without r Jurgen 

i. L. WO 0 D WARD, 9ih & C SU., Was h in g ton, D. C. 


P A TF1WTQ PkOClRED AND SOLD ; 

rn A III 1 1 l3 Easy terms i careful, con- 


ways of THE RUSSIAN HOTEL — Writing ol 
the great Russian city ol Odessa in Harper's fur No- 
vember* Sydney Adamson id Is of up ■ ■ so mew Is at primitive 
arrangements of even the i mdenHhntcls 

,p For out ignorance of Ku.ssi.ijP wc had the privilege 


3V LvH LlUiih VY y i In. | QLl ¥ ILL 

FREE new BOOK FREE; correspondence 
solicited ; highest references ; send sketch to-day. 

H, J. SANDERS ckiuV.PVoch Cfticago, I«. 
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ftPERIENttD INVENTORS 

V 1 In ploy my method. So 
a\ lib you eventually. Why 
ThmSait. FREE book and 
IlMpFiiration blank. 
L9w,fJawi.S03G Sl,W**h -i .Man. D C. 
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"D ATENT CJ 

ELECTRICAL AND MECHANICAL 

EXPERT W 

WILLIAM. C. LINTON rv "^ r 

910 G Street * WA SUING TON, D,C. ? 

Send today for FREE booklet, how to obtain them 




U/ C wilt turn your idea into a 
Jr- TT S reality and make you amodel 

-• ' ■) MAKE 

FK - ■ <? ■ -i A cial ties are manu- 

y i : ;v : . \ e * ' '- UnnFLS I actur<H t b >' V3 in 

S aj |M "“ w the best equipped 

. . ■ - - factory for thi* work in lh« w«rM. 

** Its Setid un year nLodvIi* for n^tiimate. 

yiff M!faB«ili LTfUJivu pur i SPECIALTY CI€> r 

■“J'TT - fL 823 w r Waabtni^ed Bl\d., Ch J h^RO 





P A T r M T C THAT PROTECT and PAY 

® ® ™ ® Send for FREE 96 -page book. 

Advice free. Terms reasonable. Highest references. Best results. 

Send sketch or model for FREE examination and opinion. 

Recommended Patent Lawyer in the Banker * 1 Register and, special list of selected lawyers* 
Alio in Mutindaifl 1 ! Law Directory, Sharp and AHeman't Directory of Lawyer*, The 
Ga»i'P*u! Directory of Lawyer*, and Kime'a International Law Directory, 

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 



A large list of strong recommendations furnished free 

WATSON E. COLEMAN, Patent Lawyer, 622 F St., N.W., Washington, D.G. 
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Annual Inventory Sale 



THE F. B1SSELL CO., 226 Huron St., Toledo, Ohio 



WATER 

MOTOR 



DO YOUR WORK 



6-inch Motor l 

Improved construe- f 

tion, absolutely per- Ts 's v 'Xj-wxHW 

feet, runs your 

washing machine and a ^JgM 

hundred ot her th i ngs, gfl 

Power for small tools. H 

horse power cm iha ■ inch I W 

pipe, SO pounds pressure; “ 

1 horse power on 2 -inch pipe, 60 pounds 
pressure, New net price, J5.0U cash 
with order. 

No. U 92 4 - i nth Motors „tcCT« 

(or k riii ding, jH>3tshniK 

and buffing, kunsttw- /' '*< 

ingr machines, Ians, but- jSk 

lie washers, etc. Price 

with emery, bu fling uHH| 

w hue I, :-i IvtT p< 1 1 : ■ 1 1 an ct Jef SR 

pulley, \i>, U-i.^ 



of paying over twice the kpa] fare for our drive to the 
hotel. The porters obli.Kfn.Kfv arranged (lie matter and 
ifuite cheerfully kept the differ untie. We felt at home 
at once. The rooms have double windows sealed with 
pulty, which an; itfivtr tip u ri ed from the Wb-mniiig of 
winter till cite spring thaw is in the air. As there are no 
open fires-, s : , i nnfv v» rrliatSon '■ froi i ih 1 -"i.-Vr, hclti-i 



Onion Model Works 



Est.-ibll sited 1642 
CE0RCE H, fiOWE, Proprietor 
1 19 N*. Chirk Sl„ Chiicrtjro, III- 

iosL efficient 1 ! .. 5 1 • t M ukvcu and 
T.ipesn in.'ii i .tl li. -»He in 1 1 1- '*.s . - - ! In the fur at*,. Special uiteulmiL 

win I-.- CLven r- Clvctrlcal and MdgiltUC Dcvel4|MII«llt WVi h, 
I,--: I te-r- Send tor our cup o r»ine rtteft Stip p I y dilt.t id-K Ue. 



C Inch 

Bucket 

Wheel 



ENCIMLS 

* r- 1 * ptp r-fc" 



I 'AH lyji 1 Li j*i *"lill fii lv T fHtVi 1 ClfU£i‘ftM . Th if pf|rvi t 
Jid-rur^iir rn^rb> fufi4 mf- iirig** il-at mcriihi (S»j 
i ir Ii-lI |i tl lnjfc* i Xr&F hftuni m hllih . 

i -'f?-- r bLftdi. mrmMl 

tf%|s! , h|j(f-i I (trip'll r-"] . #lljiS iBiiKh EirHj'itrf 

tii-inj d^hi-h* \V i i :u rv tllH? IjLf’KPJit .iliwi*. |=i 
QU I 9Wtd[ ul 1MI¥ ifeur i»tM W *1*4#* 
■bJppw un tUtUt of nftlvr. 

SEND TOIE ClUCULJLnS 
Reynolds Dull Flnnher Co, 
16 So. Fifth Ave.. ChkA^o 



— ibuittljuic* - ■ : - ■■ . Tnish v,\nttr. f^r the batli„ ^ 

room, kilrlitii, r whcnener, wHt-rrvftf y*il " nl 
ft. Nil :« eii r- j-im iji i.i iii w_ i (irk, no worry, no bather. 

TE yi u I • & KU-.J ■ jLL i tju n«d & 

“JARVIS” POWER PUMP 

VjBHiiy m„| 'iiMchly inutplW! by Anyone, We supply 

e-ri-nctfiihir pitH.-eiH'B-xy ii-iiH'. Ii rungs. 

hilurt'i. r-l ■: . Rons by i. Wtr iest.y - -- ~ , --. 

«r ir.isf'ii in-c engine at tnrimic c«h' 

Scwl today for *u±ah>|r Mo. IS, Jr ■ ; :: * "'iv 
wliit'h ini r, v^bi-l h n inlw on v f / 

mppty HjiUfCni. y f VL i 1 '- 

Hailed Free. Oe»kriWinfrf. jf 

i<i i-vif jr ; 

Engine & f--- ' 

Worhg f f ( \Y ,|'-1 A 

tjinsiiiff, •* 

Mien- ^Tia <r_ 






VI J I DC £*“> II" «'II Be lfniSH 

illuffo ip You Ourtili-ai 

Ar,! 1 ; r( f ol Ch^rpe. 

ip' in rclurti K Eu liuttd yutir LiiruEc-l , 
,ncJUBCfy, -l : y?. topJs -in-i Jiifs io 
ire sheet i .. eial jjckkIs, (t<;. We 
: rir«li.anlt5, pitct thlEry yejrs ej- 
an- l h.we lihi* r-S ihe best ill pped 
die Cono lrf, A-ik tor n<M»lc|et Nn, 
iliE.iEeeiIIi tree. ]' \;>erin.p.i(.i: m,rfc 
iiifiitfeniiaL 

A NACKL' ii SON 

4th Sc., Fliii.iiU-leliie, Pa, 



Please Mention {‘*if,u{in ■■ ■ ^ 1 , :> v 



*r-Tn=r lit A M T f To mannfitrturti METAL 

WAIN I CiU sPECSALTlblS* *fl yeors 

rinertenre in nnikioK Dine, t u u I n Ktid Sjpnplikl 
hlnrhinery. Kiprrt work. Conil>lete equipment, 
NATIONAL STAMPlUfO Jfe KI.KCTKlC WORKS 
4 IS S. (Tii)Hm Street, tMipt, 3 ClilcuKci r 111 . 



AMERICAN MODEL AND TOOL WORKS 

617-631 W JaelMon Blvd„ CHICAGO 
WE MAKE MODELS, TOOLS, OIKS. MOLDS, PATTERNS 
AND MODEL PAST*, EXPERT GEAR CUTTING, 
Inttnl rfevefitjMd and *lmpim#d, aitn mandfaetufief. 






HAVE RUNNING WATER 
L IN YOUR HOME 
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G rind-s n 1 ! m nkt':> of M owers 
perfectly in 15 minutes 
without removing wheels, 
ratchets or reel -knife. Ball- 
bearing; operated by either 
hand or power. Skate 
Sharpener Attachment for 
sharpening skates. 



is ir flcig uLteh absolute switi isf iiCt ion 

[Iijli f.-.i coid'l act help but 1 n J 

w i t ] i i if you want a uu hs tan tl nl. etn rft- 
ii'- ' ■ inveniaat eomhhi&t Ion 
worker Wet our catalog telling all 
■I4H.H it, and dfSCribLaB Our line of 
I ii .1 - iwfl, auw tunteil, plmper*, jointers, 
■ , jjlintni, plnriL-rs and mole hern-. dl>k 
i i : . vuiiuLy wi.m.J ku-r. .bar. d saw !u liw5eH 

THE CRESCENT MACHINE CO, 

tflt t’dlnnklB Ht.„ tlKrn>ri, OHIO 



“IDEAL" 

Lawn Mower Grinder 



LATHE 



BUY A 
GUARANTEED 
ACCURATE 

Modi to Satisfy Expert Mechanics. 

f Buy one of ouriLalAer and he ready 
the man With the profitable lathe jah 

Wrilo tor Our Machinery Catalog "II," 

mailed free on request. You will he under 
no oh ligation 5 to buy, but will be a wise 
and economical buyer in ordering from 

tlti. for We tell the belt machinery 
at the lowett possible price*. 

WE MAKE MO SHIPMENTS OUTSIDE THE LIMITS 
OF THE UNITED STATES. 

!Ui,n% SEARS, ROEBUCK AND CO., CHICAGO.' 



FREE 



An interesting 
booklet describ- 
ing The Best 

Garage 
Lathe Made 



Send us this coupon, 
whether you already have 
a lathe, want to buy one, or 
just thinking about it All 
Garage men should have this 
interesting booklet. Cut out 
the coupon and mail it to-day. 



SPECIAL BOOKLET COUPON 

THE SEBASTIAN LATHE CO., 

107 Culvert Si,, Cincinnati, Q, 

Please send me free booklet describing the Sebastian 
Garage Lathe. 

-I AM fN THE MARKET FOR A LATHE 

1 WILL BE IN THE MARKET LATER ON 

_ -1 ALREADY HAVE A LATHE 



/feme. , 



A'idrtf* ....... 





* ■ Ft™ Qriiui It lYnr Find It S' 

WRITE TODAY for full information of this great 
labor-saver and money-maker. Will do the work so 
much better, quicker and easier you cannot afford to 
do without it. The only practical machine for sharp- 
ening Lawn Mowers on the market. Over 5000 in 
use. Fully warranted- Sold On ta&y -payment 
terms. Write today. Don't delay. 

BEATS FDRY. & MFC. CO., Plymouth, Ohio 



air of the corridors. Your true Russian, having a taste 
for much tea or other warm refreshment, rings for a 
lighted samovar and prepares his own beverage, if he is 
npt fortunate to possess a wife to dn it for him. With 
the lady managing a fiery, fuming samovar and her lord 
smoking innumerable cigarettes, with perhaps a visitor 
to help, one gars easily imagine — not forgetting the her- 
metically Sealed windows- the atmosphere in which 
some worthy Russian* go to bed. ,J 

f|y% LATHES 

Screw Cutting 
Foot or Power 

S> to 13 inch 

^ CATALOG FREE — = 

SOUTH BEND MACHINE TOOL CO ., 423 Madison Si- South B tnd.lnd. 

LATHES 

9 to 13 -inch Swing 

List price $75 and up according 
to size. When ready to buy send 
for Lathe Catalog and prices, 

W* F. & John Barnes Co. 

Htt Ruby Street ROCKFORD* ILL. 



The Crescent Universal Wood Worker 



CRESCENT MACHINE CO, 

I'nliirrilB Ht. v LRETOANl* l»IIO 



Please Mention popular Mechanic* 
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y Well Equipped 
® Machinists Demand 



Starrett Micrometers 

— known the world over to be perfect to the finest detail. Ratchet 
stop prevents excessive pressure against the work. Lock nut 
keeps micrometer at desired opening, making a gage of it. 

Kept absolutely accurate by taking up possible wear with 
an easily adjusted sleeve. 

Supplied to read to ^ inch or to inch. 

Also, graduated in Metric System. 

Send for Catalog 19 A P It shows other tools you wed* 

The L. S. Starrett Company 



42-13 



Athol* Mass. 




Starrett 
Tools 
are sold 
at all good 
Hardware 
Stores 



YELLOW COMPLEXION LATEST — Another 
change in complexion, in order with the ujMu-date 
Paris tentl£. This time it the Oriental. Kuiige bo M'S 
have been tossed aside for the stick of yellow, which 
adds a Chinese finish to the smartest ladies of the fash- 
ionablr class. 

The face of tiliuji and runes ifi unit of favor. N'ui 
even the dealhty white face of a few* months ago is 



FOR SEWING LEATHER 




The Speedy Stitcher is the 

latest and best of 
anything ever 
offered for $L0Q, 

Agents mnke over 200ft profits. 

Send at once for catalog anti terms, 

AUTOMATIC AWL CO,. 26 Gardner Terrace. WORCESTER, MASS. 





THE MAN BEHIND 



...... Sim .._ 

apphabie imij to EnniniMirfi and Tochnicnl mm. So fttgtiAnUr havo I hoard this remark tli«£ 1 hatk' oOmpletely re-WTiti6iuiftd eu.Vffti'd 



n dvr&tau 

Elgin per* and Toohnicn 
which flhows i fie metw 
cun LMiilf-ciliiiiii it,"' I 
in VmttitileM ht: Ih icrt.L':d __ _ 

. ..... _ . t'nst 

ttnnkkeM'pi'r, Lumber, J.jind. nnJ atlirr msrrlifinl^ ton Diim«tbiu to mention. 



in his calculations finds in the Rich- 
ardson Slide Rule the desired answer 

1 1 iiccnmpltflh, many think It an inslrunii'nt, the UW of which is 



my instruction book, wijich shows tlte artual m 5 Wins of the rule by ~ S full allot L-rtgrAvtn£N* each t'tiKrurLnn and example Ih explained 

Any person w||:i has netcr seen a Slide Hole, and not n technical p^rtton. ttmlil not help 
inrrn by Uluwt ratio ms aw Urn**’ which |y come a n for so lot- Ion by the 1 lank or, 

RHtimutnr, Printer, P»|irr MFr,, rnnlnirf nr, bblesiUfttl, Time -Keeper* 



ond "written *0 you c*n u lUtfprtt&nd ii." In fuoc *ny lie 

hill lorirn Um lihe. The Piinufile* selected :nnL shown by 

llrnkrr, AmlLlnr, Invnntary Miin, 



Ihifl Slide RuJs will tiiii I c i]hl y, divide* boItb proportion, extract Hie eqaare 
m^il equivalent of vulvar fraction.* or “ vice voran,’' calculate IiUpkhi, jii’i-rKLUi 
empertielea. and the role of three. For Englniper** Electriciaim, Draftsmen, Suiieri] 



and ofsbe rooti^ Hud the doth 
percentage. Al*n tin- mensuration of 

. 1 . .... , r m, SucierinteTidentR. M outer Mechanics, 

etc., ihe rule in Indispensable in their work. Il i« one of the most valuable instruments ever offered to 
nmnkf utf. r or hle^irn-htTiH, It a complete wire table In Itm-lf. calculate* the "1*0 of b motor 4e ran n pwii 
? howp percents bp a customer's recording mater ji either Mow or lust.” The Utahn nlmVH. Direct Hon. lint' SI hie 
ttith' ih specially designed for thfwa who w j*fi 10 lenrn it* sw, ltd opemtinn being very dim pie. You simply 

place the gey to the problem wanted lu the keyhok 1 ithe key Is printed in red, on slide, ;im cruti nnd answer is given 41 reef; Buck 
11 .H the ilor*' lower of huginea, Pumps, Roller*. Reltw, lYuler Thill*; $i£o of dnei for ventilating; radio! inn and rflw sHlft end fttcant 
main required; change war and mil ley problems ; avesSL clrvunifeMtice mnE dhnmeter of dnlen, Thia Rule ib pay 1 1 > 1 2. type tuiw 
boinir placed rn the mnrket for Hi,, fi ret time. M;ide iis two ftlzee, cont and vept fK'n-ket I 5 x 1 \i ^ and No woticf in 

their n.™»! ruction, seal es white efilluloli], print id froni omrlnv tlWitlvU olatea I n two colors, ’ind viMidiEifilc. Bwnrcd by no ImprnrtNl 
lockicB device In an absolutely no n-corrodi hie Alumlmiltl find Mdlirl Met-tU framinc. l>ur!LbLo Cardboard lor bir«e rale, alld 
neat I rat her <im» for vest puvket flice. Sjiftrinl onse fcirlarow rule end-Sajp and button fustenlna 25c ►•is™ Full b-urhor C4i»e otk. If 
afduroH now I pi re- free n copy of my new book 'Che Slhh- Rule Simplified.? Price of either ubovu ml in S' S . fHl . A. llml(er) cunnher 
HI inch Murlent Hu.lCH with oardl>onrd sonic* {riven Free to CiM’li [mndntsicr of above hituk. Price of kx>ok wJtliouE rule, psp^r 
Corel- rl.W. Flexible all It cover $1. oQ. IIEO. W, RICIHAHI^II>^ <VB*vltlsr Easlawr. Lxd'bltE Hle*irk.|*n. I'. *SI« Silk PL, IThita^o, U- H. L 
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Woodworking Machinery 

Direct from Our Factory to User 
— No Middlemen’s Profit 

A modern line of woodworking machinery 
for Furniture Factories — Piano Factories 
— Box Factories— Cabinet Shops — Pattern 
Shops— -Carpenter Shops - Wagon Shops — 

Repair Shops — Contractors — Manual Training 
Schools, etc If interested write for our cata- 
logue and net prices „ Largest manufacturers 
of woodworking machinery in, Chicago. 

Jones Superior Machine Co*, 1726 Dickson SL, Chicago 



DON’T DROWN 



your tools in cheap oil. A few 
drops of 3 -IN -ONE makes 
brace and hit, plane, saws, all 
tools work perfectly ; keeps them 
bright and clean, free from rust. 

WRITE TO 

THRU IN'ONE OR OIL, IZCNB, Brudway, tEW TORU CfTT 

FOR GENEROUS SAMPLE BOTTLE— FREE 






SENT ON SO DATS 1 TRIAL TO RESPONSIBLE PERSON 

The Handiest 
I Tool Holder Made 

Constructed of hardened steel, well and 
truly made. Molds any shape of stock 
down to No, 60 Drill. Write for Catalog E. 

B IWflRHAN Manuf act urer of SPECIAL? I ES 
* IViUIVkjLfAlK, Bellevue St., NEWPORT, R, 1, 






Why Not 

invest a part of the money 
you received as a Christ- 
mas gift in a good 

Home Bench 

The convenience and need you 
acknowledge. Our Benches are 
filling an important need in the 
well regulated home. Will last practically as Ions as 
the Home itself. Do your *' tinkering" about rhe 
house on a Grand Rapids Home Bench. Send for 
our free catalog, Jt tells all. 

GRAND RAPIDS HAND SCREW CO, 

i«20 Front Avt. GRAND RAPIDS, MICH. 

If Jftol Wont non of our Stone! SSIotters n-.-nd l&e wh^n v-TLt.nR fGTTnLnJofir 



FOR MENDING HARNESS 

shoes, tents, awnings, pulley belts, carpets.. 
Saddles, suit cases. buggy tops, dash boards, 
or any heavy material. Slewsrt s 
Automatic Awl is the only 
Sewing Awl. 

rh.rfJld, ifi C cl F TV 4 '' 7 CtFUl AI)T 

from mooL and V 

■ton the worh pi any h ;it- ■ m |K SKINNES CO. 

nr*s ihiker itwcIuiht- ll H Wli- / m a? u ... . 

wnuble Ibr ImirbOl tainls Ninhutr V “ HeraiEWI Street 

SnitKwrirwSi .zs. Stndii-#cfief hIaIbi. ■■ -, Worcester, Mass. 




DUPLICATE KEYS 

made in little oyer a minute by the 

HARRISON M. I. P. KEY FILING MACHINE 

Vales-, Cerbdns, Russel L Jfc KtwJus, Nar^-alks, RNd> 
insfs, eii. The acwrst Invention el ihe ajiu, trice 
vrllhiit the reach of Ihe masses, Master Mcchanks, 
Hafi.LM.-iue Sifjres,, SupcrinirntlenT ol UMlLdJntti, Lock.- 
sruSihs, ere., cannot afforHlolte without this ((k,| l Price 
S3 complete by mail tree, Send for circular. 

HARRISON &, CO., Sl'i New Street. New York 



proper and the ‘'vampire*' makeup hap passed- 

Hundreds of shops are beirtu opened w litre proper 
‘ ' ' ' ‘ j€ “lloi 



treatment of the face in conjunction with the yellow 
skin is taught. The eyebrows are slanted to preserve 
the Eastern effect, atld an effort is made to harmonize 
the features of the individual to the Oriental character. 

Women with un painted faces or with the rouge 
and white combination arc classed as hopelessly behind 
and little better than milkmaids. With the Persian 




MnH 

M>errt T Wumlerf u| Sewing Awl 





t* the thread, __ 

C* A, MYERS CO., 0339 Lexington Aw., Chicj^o, lift. 








Grobet Swiss Files 



and other high-class Tools 
are shewn in "THE TOOL- 
MONGER ” — its 375 pages, 
and will be mailed on receipt of 5 cents in stamps. 

MONTGOMERY & CO ‘f tVw F YottK S Ciinf 



THE EXCELSIOR BRAD SET. PRICE 25 CENTS 




HIS END IS 

AGNETUED 



Tkli« Nt. IS 
ltd Nei. 20 
Brads from hi 
In ->4 m. Iflitj 

The tool illustrated above will be indispensable to the Pattern Maker, Cabinet Maker, or Picture Framer who purchases it. It 
will set brads in places that would be inaccessible without it, and dispenses with the brad awl and nail set. If, after a fair 

worth , you r money w ill be promptly retu med to you on receipt of tool . Standard Tool Supply Co*, 42 W. 15 th 5r. t New York City 




ruruijAA mtuiAiiiLfl 
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The Delight of Sharp Tools 



A good workman keeps Ms tools sharp* Good 
tools And a good grindstone to sharpen them 
on, enables one to work for himself or the 
other fellow at a paying clip,. 



will sharpen anj’thing that 
needs to be sharp* Most of the 
good tools and machinery you own were: certainly 
sharpened and shaped on grindstones that came from 
our famous Berea mid Huron quarries. No other equals 
them for uni frsrm gnt and necessary grinding hardness. 

Alt Cleveland Grindstones boar our new trademark. 
They arc y oh r assurance that you are gelling the genuine. 
The difference in grindstones is so great it will pay you to 
make sure you are getting the best as they cost no more 
than lUauy inferior grades, 

Tl i e 5 ter ling Moil el Is the sa me d epend ■ 
able Cleveland grindstone, mounted on 
a riding frame. 

The Empire has a higher frame, a 
design made especially for farm use. 
If you don't know a Cleveland dealer, 
or need n special purpose stone, write n*. 

THE CLEVELAND STONE CO. 

619 Bickox Bldg.. CLEVELAND, OHIO 




CLEVELAND 

GRINDSTONES 




and ■Chinese and^ East Indian face conformation comes 
the vogue of Eastern costumes, some of which are 
extremely daring;. — New York Evening World. 

The back of a new couch hammock that a Wis- 
consin man has patented b ¥0 mounted that it adjusts 
itself to the angle at which an occupant may be 
sitting or reclining. 




$30 per Week 



This AWL bCwb a IneL utitr-h lib* :± in*", 

ItekL thine ever made for repairing Hjirnr><.. 
KhiM-s. A ulnzan r'H-|uBiiTB featurea. IlPiniitirl 
lit imiHeUrtP, kii Etjij jtflt on rj >; L n p. Jio? SSiiK 1 -.' writes, 
'‘Rdrehn'r! Awl boM Fi jn IS raiTmtofL' 1 I.. 
Perrins *<n.>s, "Sold Si on wiij home with 
price, big profit, ijre*T value, quick wbI^k, Drop 
rite for ^mE»lc uud instruct Emta. 

, Mgr, Dept. 1441 . DAYTON. OHIO 



Make Things ol Leather 




No, f Double Ended Leather Working Tool, SOc 



You can make hand bags, pocket books* card cases, a j 
hundred useful and attractive things in leather. It's fun 
and it's easy to learn. An investment of 50 cents in tools 
will Start you. Send for our Arts and Crafts Catalog 24. 

ORR & LOCKETT HARDWARE CO. 

14 W. Randolph Street, CHICAGO 




Tell You, 

It's a Great Saw ! ** 



Every one who owns a Simonds Saw is proud of 
proud of its looks a but a whole lot prouder of its work- 
YouVe probably noticed that the 

SIMONDS SAW 

( Pro aou need Si-monds) 

you have will keep sharp for many years with ordinary 
home use, Simonds Steel is so tough and hard the 
teeth hotd their sharp, quick-cutting points and do not 
lose their set. For the professional or amateur car* 
penter the best tools are the only ones worth while, 
and the best saw means a Simonds. 

Simonds Special Crucible Steel is the basis of the extra* 
ordinary wearing quality qf Simonds Saws. We make and 
temper our own steel by a special process to get the quality 
we can guarani, re. You don't get it in other saws. That's why 
so many good carpenters choose Simonds Saws. Ask a good 
carpenter about them — or your dealer. Send for 

*'Tke Carpenter's Guide” — Free 

Tells ail about filing n hand -Saw, 

Be member. Simonds Hack-saw Blades and Files are most 
efficient, Simonds Circular, Band and Cross-cut Saws are the 
American and Canadian lumberman *s accepted standard, 

SIMONDS MFG. CO. P^r) Fitcbburjf, Mass. 



Clsicaye Pun hind, San FrmdlCO Nctf OrJranS 

New York Seattle MduljciI Locltpoit. N.Y* 
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“ YANKEE " 

Reciprocating 
Drill !Yo. SO 



— Jar dnhinu in // 
steel, iron. ^ 

and other nun. 1 1^, ■ y 

HH wei: as ill hard le^iffn - hti< 

and £Cif | wpcds, in Ai - > r:i !>■ . -- 
tik' arid similar 
m a rer i » Is— du^ 

Serves a place III 
tfiiL - fcii (if every 
mechanic- 

l J ;m icularJy the 
piete-'WGrke.-r atid 
the "ou tsid e” 
mar, who needs 
a loot that will 
save his I im ■ -rsd 
make tnoppy for 
him in s i Hardily 
send in it a drill 
through n 3 moist 
anything hi- sma 
tip fl k a g n si T Ep 
JcihbirtR, 

Length of tool, 

16 inches. Tra- 
verse of Driver, 

S| inches- Drills 
lOliCintlGUSly on 
both forward and 
backward move’ 
me tils. 



Lh-iTcr hoj! 

” YANKEE" 
ladtihir 
Sii-ed-o.mai -1 ti] 
hold spinet be u 

AC 

'.■j.'LTj chuck. 



Thr spindle Js 

Lut unit llnrtheil 
with winder iul 

.^tCLIr;l“J , — Ihc 
■i:i ^ r i u uf Elw 
djuiuond " 
btihtf St. the 
precise dernret 
nf she emetsi 

slimi r,.LtLu:L <>i 
irktioji .irui Un- 
til Klmt yucit Ju*i - 
tlflli uF vo-vf-cr. 



Voor dealer can 
supply you 
free Tool Books 

M ecbaniCS arid 
h a n u y m e ii 
wi iiy inr ' ' 'Y'A N 
K h h 1 Tool 
Book” illustrnt' 
inn and describ- 
ing all o I t h c 
■' YA N K V. E “ 

TfrnH and tin 1 if, 

UjL‘&, 

M'.m JKISTS- 
\\ rite for ,r "i an- 
kee 1 Tools in the 
GaratP.’ 1 

Hortlk Bros. Ml'g. Co. 
FHILADELPHIA 



H c.u ,1 with, 
dutt-prool 
baU-bcnrlmr 

reduce’, in- mm 
where the 
I.-ri ’-.s'.i re is 
applied. 



*b 



YANKEE TOOLS 

9 Ua/a '%ejchamc& 










A small 

Knurling Tool, seven 
inches in length, to he 
held in the hand and is 
especially adapted for quick, 
accurate knurling on ( he smallest 
possible piece required up to its full capacity of three- 
fourths of an inch in diameter. Is an addition to the kit 
that makes the eye sparkle every time it is brought into 
use. There is no limit to the length of the pieces which can 
be knurled, the work being well- supported between tl 
three knurls, T he hand! e from which adjustments are 0 
tained isholla-w and contains the e^tra set of t hree knurls, ~ 
coarse and. fine set being furnished with each KnurlingTool. 

FOR SALE BY 

EDGAR T. WARD & SONS, SS3TJ3S£ 



Do You Work in Copper? 



Write 

for 

Cate log 
No. 34 



C JT lor rising block, 
tm turner and lull 
dir eel ions lor making 

tlrass and Copper Bowls 

Fern Dishes, Lamp ami Candle Shades und 
many other articles for ha use hold use 



We carry a large stock ot 

ARTS and CRAFTS 
SUPPLIES 



OHR & LOCKETT HARDWARE CO. 

14- Lfi Weal JUndolpli Staet, CHICAGO, ILLUMES 




STEALING A RAILWAY —No stranger theft was 
ever committed than the '‘lifting” of an entire railway, 
IL1J14 miles in length, which, once connected Dirr and 
Portlimna i:i Ireland, 

The line had cost $450,000, and finally the Great 
Southern and Western Railway Company, which had 
been running El for years at a toss, washed its hands 
of it. The dine was derelict. Nobody wanted it. For 
a few years it stretch H its 1 is el e si length through 
North Tipperary; then its neighbors began to turn 






MJ 



” ol Cases 



for .Mar h in i 6» 
A Tool makers 



.ijm «f Unv munr irtyl** shown iii rmr 
rf-fl «ul«|nit. Tta*T th'ib«lKgl h-j il( *ok| 



raoet ]>nf Ol-bI on Lhv murk and if h the itp- 
‘od ftMiiilSmi 
i.nir direct Co 



daid w*v ta ki-H'H* tabl* in Kuod 
d Qhtprljf Wc 

(nun 



1 n i-rtTwvtw complete 



Ml'rt, of UpstusiH' ««h Qrtft t*f Caiaa 
SI B ®<r*jintcini Sirsaf, flATlSN, C HJO 



This is an Improved Ratchet Brace that 
will meet every requirement of a brace of 
this kind. The Chuck will hold both round 
and square shank bits and has forged jaws. 
Has a 1 0-inch sweep. The metal parts of the 
entire brace are handsomely polished and nickeled, 
and handles 
vood, stained 

in mutation of coco bo la . * 

; i i| faKtdi « 

The Price of ihi* Ratth^t II jl mtiT ufour 

Brace U $1.00 — Get one ! R *■ r ™ 

MILLERS 
FALLS CO. 

28 Warren Si,. 

Ncwjtorkl 



“Timl 
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Four simple movements 

do 
the 
work 



One— adjust dies, lo proper suit by moving 
lower lever. T wo — throw upper 'lever to ri$hfc 
to make ready for threading. Three— insert pipe 
and hold in a genuine *' Bulldo* ” Grip by throwing 
handle (not shown incut to right, Four-— after thread- 
ing. throw upper lever r« left and remove pipe without 
backing over thread^-thai's the simple story of the 

OSTER BU, - L 000 

■ fcn D , E 8T0CK 

It’s told in complete form., with illustrations of each 
step, in our booklet “The Bulldog Tale.*' This booklet 
shows you in a simple straight forward way. huw the 
Otfor Bulldog tines away with bothersome bushings, 
and all breakable small parts — it illustrates the sim- 
plicity of its self docking dies, self-locking guides, and 
it makes it clear to you why ihe extreme simplicity 
and mechanical accuracy of this tool appeals to the 
mechanic w F ho takes pride in his work. The booklet 
also gives you full prices on the complete Bulldog Line, 



WRITE TODAY For YOUfl COPY 



THE OSTER MFG. CO. 

2 f 00 East Cl st St. Cleveland, Ohio 



covetous t-yes cn it. Bolts and screws and other portable 
trifles began to vanish. A few prosecutions were insti- 
tuted, blit the charges were Withdrawn, Nobody seemed 
to care. The thieves;, thus encouraged, grew bolder. 
Farmers brought their carls and horses and loaded them 
with spoil of rails, sleepers, switches, and signals- One 
station vanished to its last brick and (lour in a single 
night , and the work of spoliation went uti until not as 
much as a plank was left — New York Press. 

* «r ■* 

Ore part of linseed oil td two of cream make a an 
excellent patent-leather polish, 

GASOLINE SOLDERING IRON BLOW TORCH 

This Is it. Have yon seen 
It? Addr-et* Do [» k rime eli 1. 

EMMELM.VNN BROS. MFG. CO., HVDMMAPQLK, 1 ND„ U.S.A. 






WE SHIP ON APPROVAL 

Our H nid 1'vwe* Artel f PcnrLfr* are 
bo EQnttsp«ivsal>to ter tending rotJ^, 
viunra, n-n- b ftat [ilrcc* luiaaLI sem 
of fin tlvut ivi* r]a i^tii tie&ittie (O 
NhFp'*5nK Jfl (ia-i'i Tree trial, M.tdp 
in .t '«i rnvrr i wiiSr r-jIiSfC f>E 

wnrh. We nK.i. sn.-.kip i' l . 1 1 -. ' ! [^iwer 
IhjdIs ic*r t*n I lug 1 eyes, h<f-;k», L' ' 1 
ihlUtfl. hiHifes, ri ll ITS., etc. Write 
S.-ir c^napkle tk^flplive Hiildjpif, 

WALLACE SUPFLVCQ.,ia< Bt-JmiiniBa.. Chfag; »CflriF«mi5i .wceTmtciiy 



Getting a Work Bench Like This 



you will te aUf 1(* do 
niMl ah'- kind r.( work 
BrullJU't hurine. Tl.e 
bench K >1 hi- Jl. Iotst. u-- 
mcti:->vi i'le ;Lnd '.<ti ilicllr 1 . 
tii|£ir, tiiajTe oi lwcl 
maple, Jiii? 5 F'jieni 
Wood Scnw fiUr. T]ie 
i il rvet tin 4, tivm drawers,, e-ath 
! lies tnng, 18 :n l I . C.' -. wide 
n:i.i Inches deep, fined with 

9 - * Tha fillitK^iln] ift SB 1-2 

i .. Ioijk, ]S 1 -t inc-p** turn, 
inch- s wide. With roek ®n 
|i ».: , .,nd will he -rhjtjpetl tl A 
- r ttnee an receipt. t>f V* ~ 

C. CHRISTIANSEN 

MANlTACJXrREFi 

SStfl I 'ind lie.. {.' II It' A U U, ILL 
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Stanley “Forty-Five” 

— SEVEN TOOLS IN ONE — 

L — Reading and Center-Beading Plane. 

2, — Rabbet and Filletster Plane 

3. — Dado Plane, 5.— Matching Plane, 

4 — Plow Plane, 6.— Sash Plane. 

7-?— Superior Slitting Plane, 



With each Plane are furnished 
twenty-one cutters, all of which are 
shown in the cut. 

Extra cutters may be used to 
advantage by substituting specially 
formed detachable bottoms, 

All metal parts are heavily nickel 
plated, and the handle, knob and 
fence are made of selected rosewood. 



The Plane together with the cutters 

ore packed in a neat metal box 

List Price, $7.00 



Our Catalogue No. 34 C contains 
complete description 

address 



£tarilfei>lU£U& 

New BRjTAire.CPTW-tlSA. [ 






MILAN'S WATER SUPPLY— The water supply 
the- city of Milan, is derived from TO artesian wells, 
eitfht pumping stations^ and nine other such stations 
ate in the cOurSc of erection, Tlii’se Stations are gen- 
erally operated by oil engines, but electricity and gas 
art also employed. Heretofore the city has depended tor 
water upon a number of Sir all streams,, and an adequate 
source of supply is so far distant that to bring it to 
the city would entail a. great expense, so that the expe- 
dient of artesian welts was adopted. It hns proven 
entirely satisfactory. — Pittsburgh Press, 



STOP THAT LEAK 



u4iC*4t wt 

ill >011 red la 

milu « ptru- 

Kq[ repair. 

Pull directions with cuch stick. Ii require* po 
ikiJl, A^jbciy -ran use It. Price, Ten Cents 
HUKftEHE MFG. CtOtpMT. 90 hrtlotSh, aaSTOH. MASS, 



BROWN & SHARPE MFG. CO. 

PROVIDENCE, R. L, U. S. A. 



Self preservation 

is a reasonable defense and the 
removal of imminent danger will 
increase your value to employer 

“Vulcan ’ Safety Lathe Dogs 

eliminate danger pus contact with clothing 
and cost iiu more than dangerous kinds. 

Sen d for free catalogue of dependable tools. 

X H- Williams & Co., Superior Drop-forgings 
47 Richards St., Brooklyn, New York 

We are sole makers of this simplest 
form of Safety Dog 



fi/FKIN 

A trade-mark and a miorantee 

Measuring Tapes 
and Rules 

Send for sample piece of iitstantaneom 
mailing tape our complete catalogue. 

TH E /UFHffif JpULE Qo. 

SAGINAW, MICH. 



Mailed Free to Any Address 

Right from the press with 
many changes and additions 



1913 



Aside from listing our entire line 
this catalogue contains much valuable infor- 
mation for both mechanic and apprentice. 



SEND FOR ONE TODAY 
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Red Devil” 20 to 1 



Diagonal — Nipper No. 542 



THE MOST POWERFUL NIPPER of 
size in the world. Drop forged tool 
steel, of course. “RED DEVIL” 
guaranteed quality, A plier you 
should have. Your local hardware 
man will furnish it if you insist on 
genuine “RED DEVIL” N< 

If not on sale locally, 
c and one only sampl 
it you prepaid. 

SMITH & HEMENWAY CO, 

051 Chambers St, h NewYoikCity, U.S.A, 






Portable Cases 

FOR TOOL MAKERS 
AMD MACHINISTS 

Twelve- **}-[«, left lined drawers, 
sol - .* i lirai* txiiij in i n gs, Jipd -of nij. 

ie-i.il. btautLlul Finish, 1 -t? i.t- prices-, 
Sd [; ■»('!< Hun -jf : .s.tT,i ii " c-r-.S . Aide for 
booklet Li cue; built ior seni kt. 

The PilliDd [.umber Co, 

s WANTON. OHIO 



CARPENTERS 



la n. copyrighted book that gives 
valltya EWd jack rafters and the 
aU cuts for follow hi# pitches t 
t i l 3_s 3 AisoocitaaQn 

4 3 2 B & 4 for 

!» vi’Ki iMVcket. A hjmdjr jind. 

E* OHERLE, 2567 



Y REFERENCE 

FRAMING 

common hips. 

*«> on .square for 

and la. nettle 
be carried 
anyone to hnra, 

OMAHA, NEB. 



SUN AFFECTS COLOR OF THE SKI N— Investi- 
gallons with reference to the effects Of tropical light on 
the white man have led to the conclusion that the pjg- 
mental ton of the skin in dark races affords protection 
iuatTLKt the effects of too much sunlight, and that its 
absence in the light races is a bar to their survival in 
hot and cloud less lands. 

It is ^tainted out that where the Northern races 
have survived on removal to lighter countries it has 




I will send as long as they last my 25 Cent Book 

STRONG ARMS 

For lOc In stamps or coin 

Illustrated with 20 full page halftone cuts, show- 
ing exercises that will quickly d* 

MiJ Jtain great •fr-ength in your 



mi, ftrmi, 



mg exercises that will quickly develop, beautify, 
>nd sain great *tr«ngth in your shoulder 
ind bandi. without any apparatus. 

PROF. ANTHONY BARKER 
641 Barker Bldg., 110 W. 42d Si^et. New York 




Queen Range 



Cooks 



AKoianvazss ;r. 

V"."„rr Direct to Vra" 'iZT 



Saves Fuel, 
Costs Less 

Splendid Kalamazoo range — latest 
model -- wonderful fuel - sa ver — .it 
bottom prices. 360 days' 
trial — freight prep aid- 
es ah or crad it. Weship the 
day your order comes. 

Write for Price* 

utnl illustrated Imok of 400 
ftofpn TREE, Astc for Catalog 
No. 47 3, H r * RtAkll furniLC t-M HD« 
so* s tortus too — jMflk for vataiii^. 

KALAMAZOO STOVE CO,. 

M n nufacturer * 
KALAMAZOO. Ml CHI CAN 






THE NEW CYCLOPEDIA OF 



■Ai ,r*jopa iwnntm xanri.H #i 

"^inon’-iP TM.jHisff «i.'j»*i ucunTUG 

C" ■ -ts - mti** vnofr 

IrTtSTSnl .UJ.VrT"^ Rim -r,T» ..i J*al :>,o 



Every Engineer must read if he would progress. The 

tef] 



mg what they 
uncart read it -in our 



biggest men in the field can't go around 
know — but they can wTite it. And you can read if — 

New Cyclopedia of Engineering— the most valuable set of 
books on this subject ever offered to Engineers. ThisCydo- 
pedia has just been revised —it J s right up to the minute. 

These books cover every subject you are likely to meet 
m practical engineering. They are interestingly written 
by well know'll authorities and are not only valuable for 
study, but also as. permanent reference books, 

The seven books contain 3.3AO pages, size 7x1(1 inches, 
and over 2.500 illustrations, full page plates, diagrams 
etc. The regular price of these books is $35.00, but as a 
special introductory offer we have put the price at $13,30. 

$2.00 Down $2,00 a Month 

Sent express prepaid. You can examine the books 
before paying a cent. Jtul fU] in and mail Ihe coupon. 

This price and these ternis raake ii easy for any engineer to 
secure this Valuable let of hooks, Ktad the brief description 
below and See what you Will get when you mai] the coupon. 

—READ THIS SYNOPSIS 



CoBztruetion of Boilers — Boiler A.eee*aGri«— Fuel Tc*r,o- 
mizer*— JSechanieoI Stoker*— E team Pumps — Steam Eti- 
fiuBR— iadiemten — Valve Gear* — Stoun Turbines - Cm 
and Oil Eh Einei- Fuela^Automobilsa— Carbureter*— Loco* 

motive Bodei-s and Marines— The Air-Brake Eisifk- 

Fhafit tleeteie Rsalway - Elevators— Marine Boilen- 
Harm* Engines — Heating and Ventilating — OoEdprsaiid 
Air— Transmiflaion — Absorption and Compression He frig- 
eratlOTl — Ammonfa Machine* — Direct Current; Dynamo* 
nail Motor* — Kanagemeiit qf Dynamo* and Motors — 
Elwstna Wiring-- Electric Lighting, etc. 



OUR PROTECTIVE GUARANTEE 



fjend for the Cyclopedia of Engineering, examine it awfully 
and ii. at the end t>f Seven days, you that you need it, send 
US J2.1HJ and *2. Of] each niOnlh thereafter until the total. $ 19.80, 
has been paid. If the books are not satisfactory— don’t send us 
a cent— we wittjiave the books relumed at our expense. Use 
this coupon. W e absolutely protect you a gainst loss. Signing 
the coupon does not obligate yon in any way. 

$12,00 Consultinfl Membership Free 



WiCli (¥try Ml in luel 
St_. CO, onfitlinji yi 
L, - -'l ■■■'-•- y >i'ii hi 
I" "'!■■ Ol b* Lhk.-ci 1.1 
HarvliM . A drift!* pr 
■fiMt Ctttrt vf Uvc boi' k :: 



help in huirftliTif ing Drabi 
In tilt CfeLcEhmIVL. Thf-m 
blL-ra iHiliriwl! r«xf Joa mix lit bfl 



wen 1 1 mure Lhjn the 



Ame r ican Sdnwl o f CorresproJecce, Chicago, U. S*A* 
FREE EX A MINATTO^*C ojjpQN 
American School of Correspondence 

CHICAGO, Lh S. A. 

or iwtilr jqh tin iK-tirJ li>r lhi L thsoks, TUI** hu[ L<i pasu until full «•■ pmd 

f'wp. Slcch. a-ia 

WAJtK 

jtUl>KE£*. ■ 

OccuL'Airioit...,.,. T ., + . v...,..,,.,. 

l-lMFI.tfWfi 
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BOOK OF GOLD 




FreeToAgent 5 

Out wonderful "Boot of Ge-lcT 1 towers || 
head ami shoulders over anything ever 
attempted by any U adc-tcoM &aeu re Taib 
. i \ oring H ouse . F ret q utfi its co^t us MS ,000 
f ', — others cant imitate: — in actual gold— 
Agents Quickly throw away ordinary 
outfits morn cut they eet 1 this da^sl ini? 
“BOOK OF GOLD!" Never before such 
h wonderful nh&nce for yon to make 

$60 a Week Easy 

“book OF Q0LD“— with pick of bjtim 
Swell Samples* 60 wondrous fashion 
plates— m&kea ssuceeea sure. No expert.' 
cnee or capital needed. Go out any day 
and clean up 55 to $15 fn few hours. Or- 
ders come easy— satisfaction guaranteed 
by 35,000 cash bond— you eimplF can't fail 
with our helpl We stand bftcicofour work 
with areaf^notshani — guarantee. We 
7/ prepay express char pea oil alJ orders. 

Your Own Clothes Free 

Bend ua a hurry-op rn;t;d for your own free 
Suit offer -and enmpivto ft > = sample outfit, 
phiiriics pr pi’iid . Your suit will prove o 
IBnmet— drnw a crowd— 
tom pel ndmiratimi— or- 
will swiftly follow 
your flp-CKiwninpe — the 
fl HOOK OF GOLD*' 
does ihe rest— positively 
do competition. 

Get Our Startling Offer 

Biggest— best— gnindtot money making chance- for new 
or old i*«CTvte. TrilM will provel Li-t UB show jod. Send name 
today oi»d see what we send you FRhlE I Don't miss this . N cw 
— Diff'crrnt— ©H k 11 !*!* Write quick* forget everything and 
ri::-h your application* P&tittl firing j Everything FRLEf 

c rn:Mi. T w!fi,s«e < rTLt; 



WE PAY EXPRESS 
CHARGES EVEN ON 
YOUR FREE SUIT 
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P* M. YALE MEG. CO 



CHICAGO, ILL 



tUKTFWf SYSTEIH 
tQ R EVERY 
All to 



F* DEPENDENT 
CAS PuM 
HUltMTSOWN 




BIST 



fLIGHT 

A hand«4m« poriiblo 

lamp that give* a briJ. 
limit, (conamkal light. 
Makes end bviTDl ifv OWtl 
flU. Makes you indepen- I 
dentoff « Of elfldricliiht- 1 
inr c?rnpauie*. Over 200 
style* of lamp*, ranging 
from 100 to 2*000 candle power. 

AGENTS MAKE BIG MONEY* 

Write Quick For catalog* 

The Beat Light Co. 

324 L 5th St T , CsBtod, 0. 






9 i 

A D,™- Thctt ts plenty of it, and it 

jfVlT LCJ DUm eoste nothing. Most beait- 
— Ulul and powerful light 

sirttr- diwtl invEiilEd. ( >v rr SlJO styles, oE fL^tures 
for home or ihrfiifleiS, Write for i :,t.ilccue. 

AMERICAN CAS MACHINE CO* 
190 Clara Street Albert law* 




— — WEAR — 

Trade Mark PJ \jT j^Y U.S. Patent Office 

Roistered OtY* U* and Farei&t Countries 

UNDERWEAR 

been in cloudy localities* and Dr. Woodruff has based 
his argument for ihe lethal effects of a -strong tight 
on all forms of life upon such facts as that the Polar 
seas arc rich rind the tropical waters poor hi plankton, 

I l*> also cites* (lie facts that bacteria arc killed by 

strong sunlight, and that whenever it penetrates thm- 
skinned plants, it retards growth or causes death-— 
Philadelphia Inquirer. 

Tor cleaning the inside of bottles a Frenchman has 
invented a brush which may be adjusted tD any angle 
from the handle by a screw tunning through the latter. 




EVER ¥ BODY WANTS BETTER 
LIGHT. HERE IT IS -i0T 

Tliis nr nr UKI tn ’M i;n.nd!e |> -wCr 3in?it turns 
and down like ^a-*. t lne~ third cost p(rki> 
in.-fty, or leer-e*eqe. Fur hoitit, c.buTvhr,r 
■-U ,rr. Anyone tan ufOTHf. ferlr, ?l«j n y\i m r- 
.■aLcf-'j ijr jn-liry hick, lf 'ri /4 f- *• eifta.'-'-r 
\/\ O. I’. !?'/■'. I, Agrnfj iVnnt*ti 
ttFtltLlANT CAS LAMP COMPANY 
k*,„ I H.C fririh ^TBl^ Cbl nu,-fi. 1 1 thn i>l h 




and make an end to ’washday drudge 
of the un statutory h old-fashioned w<X 
TEfR MOST UP TO DATE mach 



Your Engine or Motor Do the Work 



’OS n i 

A Bleu in e Far Wamett 



Eery in yuuk home. OF course. NONE 
old-fashioned wooden rotary washers wili do. ONLY 
e ought to he good enough for 
YOUR wife. EXPERTS will tell you that NO MORE DURABLE! and 
PRACTICAL washer can be found than the famous 

All Metal Sanitary Paragon Revolving 
Cylinder Power Laundry Machine 

rndeHrartrble. NO WOOD haw] In any fiurt The PARAGON I* tt true run induction 
tif £h« eijhenulve amt powerful Cylinder Washer? eielnfiiveJy mul H-uecwiiKf u 1 1 r used in 
Steam Laimdrie*. Hotels and Hnitpltril*. Over l 0 tl,lMJtl PariLgiin W ashera uniedlin the U. H. 

A Golden Opportunity lor 30 Days Only 

to we ure one of them wonderful genuine laundry machine*, complete with REVFBBl 
HLfi FOWEll WKE& 30 Klt nr hi conoid ern-bh - tiKDTJCTION in prle-H, if you writ* AT 

ONCB lot Outalo£ No, 1 mud further detoUe of Hie nM gutsarou* pft’powitioQ made, 

PARAGON MFG CO*, 2401-03 W. 14th St* f CHICAGO 




THE WIZARD LIGHT 



These LATEST INVENTIONS represent the 

ACME of Perfection in Artificial Lighting. 

After once installed the INSTANTANEOUS Svslem requires no 
generation, as lamps are operated by pull of the chain and a* 
conveniently as electricity at one-tenth the cost. 

The “ QUICKLIT hraps are lit with an ordinary match ; 
the ref ere art operated u conveniently a» city 

AU our lamps and systems represent the highest stand;: rd of 
quality, are fully guaranteed and are so simple Lli -Jt anyone can 
operaie same. For further particulars and complete illustrated 
catalog describing ibc above ar.d also Ibe Air Light or Tube 
System. 11 Hoi low wire Inside and Outside Arcs and lamps with 
Automatic dean in jt needle,” Boulevard Arc |..;impn, Outride 
Lamps, Limp*, etc,, add resS 



THE NAG EL'CHASE MFG CO 

The Largest Manufacturers of Gasoline LiJfttinJ Devices in. the Wo rid 

I 5 3 W. OHIO S T*+ OH 1C A, GO,, U«S.A. 



SUN'S RAYS CAUSE GASOLINE FI RE — A lively 
imagine! Eon ar.d a complete disregard fur veracity form 
a com flirtation from which stiangv (ales can spring ; but 
it is dotibiful if even this imic'U can produce a story 
more remarkable than that of a German motorist who 
stopped hi' car ii:i (he middle of a road, in the open 
sunlight, no investigate (he eait?e u( a carburetor le-ik 
While hr fc-3< looking a i on ltd tlu drip pine gasoline iud ■ 




GENTS— BIG MONE 



A 1 

Experience unnecessary, Sell rhe ever- 
lasting fluaranleen Steel Mantle Light 
Burners, Make coal oil produce gas. Give 3 times 
the fight ol old Ft yle. No smoke; no smell. Every 
h I'vmt?- Inn v * rjl til “H niid jnftri*. ffuij/'Pit nr-l-uns i^f*ri !l 1 pi*, 
Etudipls compJriLt Pj.srti viilurg l'HKE- Write cnduy, 

Tihit St*nl Mantl? Ught Ce„ 39 ^ Huron St., Toledo, O, 




Ntillte Portable Parlor Lamp 

licht oIt- 
Bnd burns 
Cfid l«s* 

IjCIT i FI 

r njfi j riw, 

— — ..pSnj; & Elect rlc Works 

S, ( ihitiHi Sir,, Clikago 



Standard Lamp rDrr 
300 Candle Power I 1 k t 



To One Agcnl m Each locality 

Tnrnf* uinht i ni • lift}-, i. 4 lte- better 1 L* 1 jt thin 
k:!*. elpcirkuty or ]X nnlinBr* Kiaiv-. ut one* tenth 
1 1 1 1 ■ i -- c . A mlniatuTv pHirt.i iilb lighfmfl (■Innt 
Cm i- i.^'f-ry nurpviw-E; M iis own llirhl from 
coin men g.n«>l mb, A Hst.H. 1 1 T£ LY S A r J‘J . 

COSTS 1 CENT A NIGHT 

Wi? wfinl. i 'Ti. i er-'-n Lri uiu h loriility in whom ■( 

4- : I [| r.-lVr tit-iv uistriiTM-r^ Take in Irani nue 'four 

*]-teL lS njtvr t „ ^,.. i:r r H S r J ANDAEl) l AMP FfllE. 

STANDARD TAMP CO. 

712 SinndAMl islets. KANSAS CITY, MO- 






Beacon 

Burner 



Fits Your Old Lamp 2?^ 

• L* r. r;er! *• i ..I I nil. Itc-ilv e-ilbrr nr eleLlricsly. 

COSTS ONLV l CENT FDR 6 HOURS £**■£? ,53! 

I or hilt? to wlw^ W4‘ • nr refer r.^v- riu>t>>nse^-. Ti*k<M>-JvMi'i> 
wine i>f mi-' Wju’i- ifii (jiTi-r ii. jjici-i.'i'n it tkuiiinji | turner 
KB I Ifi. VV r 1 1 r 1 1 "! n . .V . '-.NT;- IV l MTr i ■ 



HOME sum* CO., II Ha«e Bldg.. City, M*. 




NEW COAL 
OIL LIGHT 



Powerful white brilliant light, bums over 50 hours on one gallon 
kerosene. No odor or noise, simple, clean. Won’t explode. 
Guaranteed, Take advantage of our big introductory offer and secure 

ONE BURNER PDCr We want one person in each locality to whom we can refer 
FitJi Your Old Lamp * new customers. Ask for Irte offer and agents’ wholesale prices. 



Agents Wanted. MANTLE LAMP CO., 448 Aladdin Bldg., CHICAGO 





lit) 







nv ^jV J W “$5 An Hour” SS2l 

fcH>poocl 4 docFti'tEt? Yetit h th^ 
«y V|sk £ TtG^jfJ simple trutb—we have agents 
0(1 raft ’ th easily cloun \ ip S5JX) an hour 

■ i -i itf\ and mcH with *>or wonderful 

4ite /P^ ; / ft CDVTC SAMPLE 

3 * f KEiLt OUTFIT 

Showing the Beit Tailoring On Earth 

\ n i can do as well or better. Jnet go out any limn ami pick 
up ft.w nn hour omo your frionda— with our swell line of M?nk- 
Huid'I^W^ Clothes, orders come in bo easy you’ll 
In ■ iimawL Work on Ly & n ho ur or so a day i f you like. A nd— 

Your Own Elegant Free Suit 

hTaker Kou the Seat Dr*npJ Atari In Tour ft 
You > ll be the leader - sa yen forinwn tbostri" ■ in r r up-t*- 
fike-miiute clothe* wemaka to yout oWUBKHUIW. It’njtWJi] advav 
tLaing for us, thitt’a why wo can smTWhJ to OlTi'-f ynj fi duties. 

Everythtnt Guaranteed Perfect ffq B a 

or Money Refunded ^mf^Wr | 

We pot you In business on curoWn capital, We ■** : * • 

irt^e you exclusive territory, Which will yield v^A 
you HD to 1 100 a week or more. Wo [iwliite . 

finrat tailoring nt price* that simply ccirnpel " ~i\ T~ v l 

iiusJmws. Suita ?fK&0 and up; Incite 12,50 up* h Ur t*J ■§ V 1 ■ $, 

Send Us No Money! aJ$ 5 ffi/ i L \ 

No moF , royrjrCTr&e1fl5ncPni!*d*d. Just f / j Jl ,1 

nend your h*m««nrl cvcrylbiri (twill bo fe -* V 'iVf AfKl 
Khipped-^A.Tprrj* ,^^-ettp. j W-* absolut ely Y.-O • £/'•’, • . | L 
free. l>on't hesitate— we've Rot tit* P ■* r J 

“real goods. '"’ Postal brinsawvrytfiinllFREE * y . p ' J'v'^ 

ELK TAILORING COMPANY ftl FI 

780 Jackjou givd.j Chicago * j nj y 



YOUNG MAN 



Would You Accept 

and wear a fine tailor-made Suit just for 
showing it to your friends? Qr a slipon 
raincoat free? Gould yuu uke $5 a da/ for 
a little spare lime ? (Perhaps we can give you 
a steady job at good pay). Then write us at 
once and get beautiful samples, styles, and an 
offer sc good that you can hardly believe it. 

BANNER TAILORING COMPANY 

Department 25 CHICAGO, ILL. 



Valuable Prizes Given Away 

Make big money — quick — easy. 
\ Wear the swdlest suit in your town. 
r\ Made to your exact measure. Any cloth 
£'h~. and style. Needn't cost you a tent. Be 
til our agent and make $10 

a day showing your suit, c£ atm C fk 
taking orders for elegant 'P / vV 
i made-to-measure suits ... ■ Up 

I We P ay Express Charges 

We ue spending |1Q,QOO.DO 5«uic ,i3t dsfccil ill 
l> every Id wit. Your profit* .us mi k*ij[~ .ujifideoti j 1 (erfUI 
■* j so liber al ue can explain UirLii wnl)‘ m j. I LS.lt, 

Big Ray lor Easy Work 

'J Jfu tiiuEi*y <nf txperienre requited. tVewaat your spare 
;/ iLLue- -Put yuur uioncr. Webuk you with «tr apila] 
- 1 r ic h you fvrfjTshlna — rtirt you on the roarf ipumlfh. 

Bill Oullil Free 

«4t ii cvorytliintr PftES. Writn iwUy— tww. 

CHICAGO WOOLEN MILLS CO, aWSriit 



Get This Elegant $ 




A Marvelous 
'■'w Synthetic Gem 

Not imitation 

— the trr^[itr:5t triumph of the electric fur* 
naec* IViff cut fiast— stSnds llllug. fir* und 
Oii.-id tu.vt^ like a diumond— guaranteed to cou- 
tain no Kemoh Gems have no pn^te, foil 

or backing— their hr LIU Jtncy iw guaranteed forever, 
Ooe-mirtSeth the cost >-f a dhirnnind. These re- 
murkaMe item*; ate set only in U Karat Ktsjij 
Hold Mountings, 

Sent On Approval Anywhere In V. & 

— y. -sir m n. ne y eh et-r fully r t; [ t: tided f E no t p e jw 
fee Ely ealls factory. Write for mar 4-color 
k De Luxe JeMfel Bonk — yours for _ i 

jLh. _ the a 'king. Add re 

Remnlt Jewelry Co^ 

r ^23 Wjihinfllou Ave., Stinuis V 



d filly c.iught fire, apparently w’ithout eao?e, and it was 
some time before the jiicjEorisL having ext in fn jibbed 
ihc fire, found (hal the IcOS of one of Ins lamp* had 
swung open and tk sun, shininp; through it, had fo* 
etiiieil on the dripping gasoline and set lire to it. — 
The Motor World. 



Belgium maintains at public expertse a horseshoeing 
■schnnl at which etudentfi from all over the country 
arc given one hsson each week for two years. 



^il \UM SAVE % ON JEWELRY 

Bn,v direcHroin TnrtlluPiL'turpr. ftalrldlcman'S 

iJyVSLJ profit. JnitiMTiKii rjktubiR Frw, Bead 10c to cover 
WJfffl pt. Bifjirclal *ffer; CleioLlh.o Ariibliift 

V.T Tj biarnunil HtuJ or Pin iltetHiln; m i \ y (tent w Lih entfu 
lou Fretr. CtltS. QJ 4 HNES CO., 117 tn^l |Ut., CHIUBD 



AGENTS COIN MONEY 




Selling Golden Rule Cutlery 

Transparent Handle Pocket Knives 
and Razors with name and 



address, photo, lodge emblems, 
etc., on handle. Every kinfe 
guaranteed. Full line of razors. 



strops and cutlery specialties. 

9uick sales. Big 1 PrnlU. Exclu- 
sive territory. Write today / 

Tor terms and catalogue, 

Golden Rale CuUery Co., 552 W, lake St., Depl, I$S, Chicago. Dl. 



We 

W'aol 

tV'iiTc.iit'ftfct 
A fee nU Kvery- 
fvhtre. EKperic-nra 
brinecf iJ4fy. Wu 
Teach You How, 




EJfebuI thin rnodi-l, «jwti Jilcu. BO 1 tilEnwJ jn caul, 

riLain nuha!N:«l 0 F ^ruLfrir tAiTTifid, p 4 KV w l ^'*Ck tMT-IMil . <lup[ pr^OI. 14 !>is« for Du n 
iiint txijM or rj :.i-i: for I.EL+ 'J w<sJi 7 p’^vleil ulj u«Led JriMi-jr 

■ ■■• iv-vMifent, i.v[ihyr*t or wfaji 4 « 1 i*itirl Jinl, W&rrni i tgri u ctHTflct limckirt'|S*r. 

QC ¥£RV 1 HIN , COLO 

M 0 Li L L V ^ 

^ C~~- 

uVi "II. i? i:i ' 'ir ^_ t 

our h'VonniM di yon ^ HF 

U, D, I). for vVjn.lJ! ■ f.Tl --■ 

•1 SMOr nM H I t <Hrprinl» fUTj^ ifti! If ^V,. . . __ 

jrm i think It » hn™. i «-i»J . 4 i in — — 1 — ■ — “ 1 ” FILLED 

xpprimiMid to ur K3D.P0 tfvld Filled waw-*i pu tho vk;rw mtvdI °ur iptcW 

kaEen prior? 1 S .95 and c«prrM< r>i;in^u 4 and ll s« ^inirg, Ailijrrr^it 

MUTUAL SALES CO., WB*hlncton alk.. CHICAGO, ILL. 








POPULAR MECHANICS ADVERTISING SECTION 
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Engineering 

and its many branches is 
covered most thoroughly by 

our New Seven Volume Eriftjott 

CYCLOPEDIA OF 

Mechanical Engineering 
Gas Engine Operation and 
Modern Shop Practice 



In this _ wonderful work will be found instruction in Gas 
Engine Operation and Manufacture; Machine Shop Work; 
Aasembrin it of Machinery, Tool Making and Shop Man- 
agement m such simple and comprehensive form that the 
sfudent Cannot fat! to benefit bv it. Every detail of me- 
chan teal engineering is thoroughly analysed and treated, 
rendering the books of unusual value to the experienced 
mechanic and shop manager, as you will note by reading 
Subjects Thoroughly Covered/' 

The Cyclopedia contains 3,092 pages and is supple* 
mem cd with a ser IC $ of practical ten questions, including 
full -page plates, illustrations, tables, formulas 
and shop kmks. 



Subjects TlioroiiffhKy Covered! 



Kidme SJlW Work — Verfiraj m&tt tadupt — Hnter-HthM S kp 

SMp IMIbt — Fwb« 7 Ektric Wdifc* — T*d Mriniu — KeuDwtr 

— Nimikdure sf k«md Sted — Hi^-Spewt S4eel - Finn in fasting 

r Elftrit UiiBg Hjpwi* - MiiBttk: Ctatdw - Kddns . E*cW - 

in L F T 1 "r, l ^ tN M*kant — Hmkf W«k - Aubomatic Coal 
ud Ore Hudlitg AftHfiatn — Kkefcine Pula — Cwtibliftkio nfftorlrri— 
Tm« ef tioiKTs — Boiler Acressofisi — Steam Ptanpj — Air fj|nnr*sj.wT; 

— Tie Steam Enpe Tkt Steam ToThke — Indicators — Vain Cart — 
Rdrimalinn — Cai Producers — Go j. tuirirve:, — Auteiaulnks — Ekvatai 

Slrtl ilflil W«k Pwclial PtiMtin is MenWaljotl — Mecbnicil 
PriwipB — Dra/timr Swirl fkstauiialMn — M Lnki— Design, 



WE'iL PROVE THEIR VALUE TO YOU 

hy ^fjdlusryob the r?nvplete Cyetapcrfl* absoWiy It« lor e nm i q^H^n 
— iu^T JTja:i Li* coupon. Kerr Ihe EmmAs «vcn days— 1«[ every nrnnula, 
1 ciil *Ul j tr«* riut Ihry a|] w * seoec, and mure. Srnd jj.DO after 
c>. :ii,::! ilii-n and f-’.&O a incuUh iiMil you have |S!lld tlir special pri lc of 
Jiy.Sif. The rrsruiw to pric* Is * 3 S.tHX Hi he books ' 3 a not rural »fth 
your requirements, sefoirte m in<l i*e u-|]| renstjvr them ar. our f spouse 

ANOT HER GREAT OFFER With eadi is Included 

. . . ; ; — 7 " a year's C*nsn [till g Mtn> 

Ewiship, rc H uJaT v.tiue cnttcliriK you lo the Stee mLvicr * stuff 

cl MedttnlaiJ EnjlDCfn, Tfoifl will five yuu prattkal help in h-. Util Ih y 
k'nrlc i pjj pfotoinns Which arr too specific tu taken tip id detail in 
ihe Cycttnprdlfa, A slaglr wnhlcm wtved far yon mie-bi tie -wurtfi more 
:n.m the (irfl cast of Hit buuks- 

FREE EXAMINATION COUPON 

American ScJi&ol ol Correspondence, Chicago, U* S, A. 

Pl<«* send ssl CydupritEn oi Mechanic*! Engincetlna- for? I.iyv ‘,,-s 
rraoimation, 1 wall vend fi.flo within 7 ilnya and f.i.oo a icuinth until t 
li-.vc (Mill or umify yxm nn<| tlhf UhSka inhh«r to your Defter 

Title nert tfl [40 until intly triii Pop. Msih. a,|i 

MAAIR.,.. ......... „,***. ...... ... 



Address-,,,, 

OOCUPATIQN. 

Employ an. . . 



Pfeflae Mention Popular Meehanten 



LAST MAN IN THE STOCKS — The punishment 
of the stocks has been indicted within the memory of 
many living men. In the Manchester Guardian uf June 
14, iSTil, there is an account of a man enduring this 
form ol legal torture at Newbury. He was a rag -and- 



CLASS P/NS 

FACTORY TO YOU 
For College, School, Society or Lodge 

Descriptive cHtnloR with attract Ltd prices luuiJed 
free upon p*qjut:et. Either of pf Q a here Ulun- 
tritod with auj. 1 thnei- letttirfl and Ifsurea. oiie nt twu 
colon uf cm l fuel STERLING SILVER, 2Sf *nch : 

dutii. SILVER PLATE, 10« uehl $1,00 daieiL 

BASTfAN BROSh CO, h Rastian Bldg,, Rocheater, N. Y. 



! ^ 

The Best Business Card 

for your use and for any man s use who dtstTeg the 
distinction of attention to little things is the Peerless 
Patent Book Form Card, It will set close and 
Careful scrutiny, and that means an audience with 
most favorable attitude of mind from your prospect. 

Peerless Patent Book Form Cards 

not only save fifty per cent of your cards, but they 
ore always together and get-at-able when you want 
to hand one out. They are always dean, perfectly 
flat, and every edge is smooth and perfect. Send for 
a sample and detach the cards one by one and see 
for yourself. Send today. 

OUR SMART 
CARDS IN CASE 



The John B. Wiggins Company 

Manitfiii fUretz 

Enirtren Die Embouen Plate Print en 

€2-64 East Adams St„ Chicago 



Carat 



Diamond 



Brilliant White Stone, 
In 14-Karat Solid Gold 



RING $ 

ot Genuine Worth 
and Beauty, for 



23 



Ptfa rtitfrr; .J,rv Sank in f&ms&t Cif>+ 

Your bfVaMntty tr bjiT n g^iiuijlir line sl^nmnd rmf 41 ^irrli 4 torlfoin. 

W-e si*3J at scfoal 1ft HULLS ALE- PRICES. At tfsail this ring would 
StlDncy rvfoihded IE b-de hutisEirtl. Ppsisif.1 ^vi K . 



cost you $46.00. 

FREE! 



( for eicwitor* ZTZryage lrtch. aumuil CiUlOir for ISI2-13 
no*r rtErily ; a rorupl-rtt jiFilry ilw , u kook Lurcn, 



SLilKrbty iltustracfcd. — quottniroiir w]:Q]esn.l:- f. r it S^nct 
u4 veur name and atJcWss tmky Icr a , 

hilARcOl Ijj IF.vvH.RV CO 102-1 Hum Strset ritv.Ma. 



LPIAMONDSJ 



Stand *cid tnH rl »rpert SinDiinstten, W* 

tutrunttBUinm. St* th*m first— then pay, 
Spceltl Offer — Ilk Tilkn; rinir 1 ri 15,98 
Ucntd Hot 1 Ct. ie.kS. 14k Stud 1 Ct. |4 B6. S«nl 
t o p. tor Ir.apertlon. Catalog FREE. ifannn 
fen hue. hl«»l vine tint* inclndid, TOr Tb« 
R*rodaOb,Dvpt. iL irltul kUnttr Sit-. Cbiiift 
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tWULAK MECHANICS ADVERTISING SECTION 




ew Opportunity 
To Make Money 

I WundeiiwL diatSfrvery. A new, ScHentific prisons* of 
plustojtratiJvy with a world of mo wy-tt taking ripper- 
tunicieii fur ambitilKlS men with iin.,13 capUai .-iml 

A No CipnriQiice. 

,m I T* ■ invMtiiflt# Today The 

MANOEL 
POST CARD 
MACHINE 

A wonder Eiil fatackilbc that 
lakes. fini-shes. and delivtM 
original pwst card photos ill 
(in r minute — R ICpIIT O N 
TU It SI-C.JT, t»y The new 
L ' MjUnlfrl 1 " [ h o\Ltkve Pp-j- 

W I T II u u T 
PUlMi-s, nr. MS w 
I'klNTEM; The nm- 
eldne usil^i'-v bvedilferent 

Stylcii [if jrfglurr-i iq three 
SLIM. L Tost Eiiictn r 3 I 
j ii.'.lLTi ■; Liiiniiilurr iiciwt 

cord*. V.vw inrni--.; urn I hi ik inch photo l-utkmii. Ma3(#i p<ir:niil>.«rmups. 
pl'cmb - aitjrthjlur Hint cun Si' EihoI*H?r»®Ji<w|. Photo noit carets nr* nop- 
u.lap OTKrrwhort. iiijr iramcy at menk-jj. cortaivnln, fnJi*, on thw ator^w. 
in th-fl- country, imul towiv* and fstim - overjiwhep*, Hsndenii lira 
eeLtiiM rteh- why layout £lurwiU F of Utah, mails 

$1200 IN 4 MONTHS 

FiilllDKifiS, t roOrKi-i. writes: “ I in.ifcr $IQ a (toy. ”Lepfz njrgo, 

I tJt ii. writti: "Made $S01 profit tn Ihne mondlS."" Hundreds 
of si hii Ur letters oa file. Jir .som; minute “ post cud ph.-oiuyrn-piie.r.' 1 
Complete lnflMucti«n5 with outfit— y*u work at once. Small 

inreslipent starts you in this new, pJeusaot, money -miking busi ness. 
The i«itroE yaut first Eiioplles [tratiicnJlv rives y®u hack encire-orltHiiiLl 
(nvfK, invent. Nfriln lniir Hr camplolk Em pjlornuiiMi. Address eidier offi 

THE CHICAGO FERROTYP 

4IT FeffiUca am*., Chi£*f;fl, Mb w D*p(, 117, Pubtlc Ruk Bids., I 



6 ■ Pound Partetfa 
Pool Can) Gallery 




Your Picture in a Postal Card 

IN ONE MINUTE 

The pictures arc developed, toned! and finished 
in n. ■jingle devekjpmjfsgiutipn. No ciptriru-e is 

nrcMS-art. Puce ol madsuiM fe.SO and $15.00- 
can: ii ,rs describing our machines sent tree. W'e 
are MSB It cad quarters fcir Supplies tor all minute 
picture niuchinec. 

AMI- RICAN MltJirTE PHOTO COMPANY 
Dealt 192, 2214 fJircirn Av-f .. ChlcsfEOjIlinDla 
Ttrn lury-si tnaiJafacinren oml dl*Lr>l»utem of miji.nt? 
pkfttra machines (Mid sUTMJliw in the world. 





OVER 

$400 

Made 

in One 
Day 

Operating 

the 



f'lWf'T IMP. W A VF the drteby .-unusetiaefit d 

V1IAALIJ1 VI Yi n V Lif Lhatcuintiineaihe pleasure ■ 



dttice 
t nf the 

iterry-so- sound with the Joy uE bo-ulng on the iccti U v x-oLLi n’jc lake nr bay. 

At Eaferton hub, Bwbn Bros, made &50.90 sn six hours,, n-nd «ne 
day at Crawtordyville, f^xi. ^nd another made I'lSO iu si* hours. 
You citn do this a I sn and employ only one assistant, 



TfOJI go tuts it I xn 

f ."-Jvrii /ii r gJjr r^-r-" J 



Writ* ticility fir* dacrifiti&M Slit Ch 
&Hd i L r f TvVHdtr/rd mvmy-mxkin 

ARM IT AGE & GUINN. 158 Mill Si, Sprit^rK, 



I ‘ 8 . 000 i. ! I 0,000 | 

YEARLY 



Make Money Out of Other** Fun 

Plensiair the Public Pays Big Profits and OWilCTd of 
our famous attractions frequently make from $0 000 to 
$10 1500 every year. We make everything in the Riding 
Gallery line, from a hand-power Merry-Go-Round to 
lue highest grade Carousels, Bring in hundreds of 
dollars daily. It is a delightful, attractive, big paying, 
healthful business* Just the thing for the man who 
can't stand iodnor work, or is ode fit for he-fivy work. 

Just the business fur lh« man who has lonit money and 
wants to invest it to- the best advantage. Our goods art tlic 
finfjftl appearing, easiest running, and mos| attractive line 
manufactured. They are simple in construe Lion and require no 
special knowledge to operate. If you want to get into a money* 
making business, write to-day for catalogue and particulars. 




HERSCHELL- SPILLMAN CO. 

Furk Amusement Outfitter* 

333 Sweeney St., N. TON A WANDA, N. Y„ U.S. A. 



Lone dealer of intemperate ha hi is and was Isxed in the 
stocks for drunk 2nd disorderly conduct at the parish 
church. 

^'Twenty-six years had elapsed since the atocks were 
last used , * 1 runs the account. ( 'aud their reappearance 
Created no little sensation and amusement, several hun- 
dreds of persons being attracted to the spot where 
they were fixed. The “amusement 1 1 does not appear 
to have been shared by the prisoner, who was released 





NEE THEM BEFORE PAYING i 

These- gem a are e hi ■ m icii l w hite an pph t reft 
- LOOK like Dtamonili. HtJimi acid and 
tire di amend i eot-i Bo hard they en^ily 
ficerttfh a die and will cut glass. BrilliaHCysuarnu- 
teed 35 yeara All mounted In l^H |g||4 Buld 
di»nt«fl4l imju nUn^tF Will aend yon any style ring. Pin nr atud for 
nnmi uation — til t cltaEBH prejiaid-ub money in advanc*. Write 
n.-mJ u v for free J] lu Si rated booklet, spec in l prices and ring rae-UMny 

WHITE VALLEY GEM. CO** PspL B-901 Salt BM*., Jda^^Eis, U. 



AGENTS 



$50. to $100. 

EVERY WEEK 



Aj?cl iE ynu n.Te fk Hiv® hirStltT I will Ri.'ul I v p^y yott n Oft . I'Vfl (jVt 
the hliclwit maaey ipnkinx i-: in IhecouDiryfoir wldc-Btrake 

. * ■ ' r-. ■ • ' t aver&sriftff £S0 sales 

: iufeMlk Hanrf $hirpsrtr 
• . irLvr^ - slTOkp. liolli IlHWl an,t 

ah s'An-l.iid rvi-L'TS and safety blades. 

( .uiLrniileeil I<n li.Ee- Men buy OH ftSylit. 
JLI.00 O'liipleti-. I00?i pitfit, J* meant big 
irioney lur y-uu 31 you am promptly. Get 
cudusivc LrrrltOT-y B5i- Write i «r E> i , 
hov to net FACE — finest ■ i - ! h ■'*; -.- -t m iffic 
Sflemin.Thf tidorCv. , 135 he* ftldR . . Caiflr-. Oe -s 







$ 36.00 



The Wonderful 
I LLUSTRATO R 



LANTERN 



Write for Ulus- 



With tmr Improved, totu AIM EAlEiHf LIGHT. 

This new ltmfc Medri; has Tnaoif ] mprovemen ts and double btlllluer. 
i ruled circular el Ibis and La n tonus of til Styles and lights at bottom prices, 

IF Villi «WN a LA3ITKKM w-i* atieulrl have your name to mail to y ou Our npilb 
cuinoun cements of new slides toclure sets. 75 t 0M Lantem Slides to rent* 

P(MT tARII WAUICi LANTERN re (leers Image of postcard ur any ether picture or 
Object. Prices, $2 7$, |t2M, $25. DO, $60.00, express paid. 

WILLIAMS, BROWN ft EARLE, Tm ,, 918 Cheslnot S|„ Philadelphia, Pa. UnRcnilkpLW 

thglM«riaf, Hu roacope. Optic ivl, Finite Lint* m Slide Suppllai 



FUFULAK MECHANICS ADVERTISING SECTION 
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Writ* 
T od«.y 
(or the 
Free 
Book* 



Mount Birds 

“^Animals 



LEAR WAT HOME 

BY MAIL! 

The close Fir Ruarded 
turcti at TAM D-ERMY 
reviled lor the tint 
time. This rnanfvlou)- 
I y p ref I Ubli p rafts* 
ii«<r n «tv tiu^hl >uC- 
ceiiluLy tijr miil. 

You cm easily mAko 
frum S£5 to 150 a v-'eek: 
as a pcoftHuiliorLal Tit il- 
d c r m L t or yml tail 
■ i - - My In ' y(UI 
pru-^t UL 1 n cum u hy utll- 
I/ i . . 1 y ■•■ur ¥ i • ife U TOO 

*'-3j ii„v . Wa (Audi l-y 

Will In. clear, plain lan RU ft-fto. Nome v Jcmls ev n^'tJ t'd. 

Wo iruarancefl tUa? you will nui-idy k»ri). luterratln K, tnj oy- 
sbte.ljrofi table worfcfor men, woflm or I. Yon c-;m h _-:n 
to Cara money after the very |jy*t Jphj-hih , |,v-i t’iMiis-i : .it -n 
than in any oilier line, A Mounted Qub.I1 n.-- S : u ami 
can he finished In an hoar. A Oder Head Mills for |b.00 nud 
can ho mounted IHrlci tly In three days or leieg, 

QT3/\|>^djTtiA n C Vn h!r Mount the itearitlfu) tropnfoaof 
Or Urt JL OlYlIlri'a your hunting trips* Ym can 
- — d eon-rate your frhoie home op 

den with the Heads n ml ekJnp that yon now thro# ftw*y. We 
tench yon howto mount ailklnda of Funis, Animals*. Kltftie^ 
QinioHsffl.dfi'-lanakinfl for betutlful rugs And Karmen te, eta 

We Guarantee Success or Return! All Tuition 

TliOiutnads Of BuccftsBful fZTad'ih tea prove our method! 
IflirllT. Oo;;t EXTREMELY LOW! Only institution of it! 
kind in the world. Thirteen uoLd Ued.i Is. 

Wrrte today for nur be-stii 11 fully Illustrated, 

II -ok on TAX J I lElc.ll Y, K^rruiio Copy of the 
Taxi I JEHU Y Mag*d1n«^ Sample Diploma aha fllHparclvutarg 
Of'! Ii I b wartdorf u.1 ly pnorttaOle profession And fJxn ISIuply in- 
torCEtinit pastime. 1 1 you hunt, Tlsh or trap or ft yon waft to 



JUAkO ^lilllE MONEY* you n ceil f hese valuably b'taks, YoQr 
BAtne and address brings thorn to you FfcikE. Write today. 

K- W. SCHOOL OF TUIOBlft 1132 EL WOOD BLDG.. OMAHA, NEB, 



after four hours and *‘seemed anything but pleased with 
the laughter and derision of die erod'd.'’ — London Chron- 
icle, 



Chauffeurs in Ilcrlin, llermaiiy, nre forbidden to smoke 
cigars or rigarettea while on duty, This order by ihu 
municipal authorities lias been issued with a view to 
lessening accidents. 



RIDER AGENTS WANTED 

n n.-icti Cgirtt to riclt Aud c-fhi Ibtt sample ifli & pi □ del, H'ritt 
f-rw Sptria/ Qf'-r, 1-lllCHt A 0 % "9 

A ■ uBrj in teed 1 Bli£ ^liKlels * v ■<* A 

with Ctar.n r-Hs.il,. i ..:i.; I .:ut L rm . Tires. 
IfU miil mltf MODI :i its 47 ^ 

ALLOl JJLsTMAKIIs V / * " V> • « 

1 O 0 Second-Hand Wheels 

j 4I! “i.i/cn'T ii'r./ "j.-ii'.-.r. r Hr-,. g it! O 

Cinmt I JM-Piry l lr.irinir S.A,-, vO 

We Ship on Approwat without a srnt 

/O Days’ free Trial 

TlflFP crminier-brnhiA ft lu-isln, I ■ • :m 1 
f fffto SMII sr • s 4 fiMj .Si .-.V.3.- fn -:■ )Hl s O’f 
HUY till t*u get our tatil vue in' offer. H r ritf w-jw. 

UKAl) CYCLE CO* hr ut. KIDS CHICAGO 




NO MORE BALD HEADS 




!i UAt la nfif 1 
,:i VI i* ni-fi'pt 
in. vt frii-<L ! I i; 
are Afllif i 



feftcj# (hat ji the onlj' refeBi- 
«<-i enof.L Ji.i Drug* I'jioiL ^ 
tnOtniiiji. n nd t'K'pr.fe S k''T. Ort 
Hnvplo[he. FK E !■' , 



When our ^ T A . 1* 1 
it few mi. ill ten iy 
no TPi. v unti I you 

l.'^p I>1 illllk ,1 II iJ 

T'h' 1 v h lkicli * 1 ii p it- an apptmure 
that drAwv i he blood t-C the Ka; ir 
Rrn r - nmj Mil r ( h n nen hpji Itl'V 
crop of hAir lc f-Efipa Iwm-irulf 
etop-H hair fri>iTi fiilliuj? out 
H- mi giit hy Doctor* and men who 
n wide E [ A I K Gfi O W'E U known to 
rile Lor nppli ciation .blank, tftsti* 
■ hair,” M-uh^i 1 ■ > plum 



THE lllODERIN VACUUM CAP CO. 

(t- 559 8ABCLAY, DENVER, CIJLO. 




every kind of soxind with the aid of the 
late$t marvelous invention, the reiiiurkable 



New 4-Tone 

Mears Ear Phone 

The great, new electrical marvel for the 
deaf. Perfect henriny: at last f Tiiis remark- 
able invention has four different eannd strengths, four 
dElformife adjustments. Instantly cjuinged by a toueb of 
the linger. You Tegillnte tlie Instrument hy n tiny 
switch to meet any cmidi t ion of your eur ur to Jienr any 
sound— low pitched conversation near you or sounds 
from usiy distance. The vliole range of hearing of the 
henlthy, liaLural i L ar is covered by this utf\v 4-1'one 
S|K-cinl Model Mears liiiir Phone. 

Special Limited Offer 

Write at once for our Sensational Introductory 
ORbr on this new wonder. To advertise and quickly 
introduce this greatest of a(| inventjutia for lh« dimf* 
we are fr-ntng to sell l lie first lot of those new four-tone 
phones DIRECT Dorn our laboratory to users at the 
con flttent i* tf jobber's i>rii-e. This offer applies only to 
the first lot finidted^u limited numbir, Write today — 
st: nit tl it com pun— u nd you can Rive itmre than one-halif 
the retail price. A few dollars, payable on easy terms, 
if desired* secures ynu complete relief from your a ft fic- 
tion. but the jobber^ price is conffdentnLl. ^ mi mnst 
write for it. Do it now and save both wholesaler's and 
retailer’s profits. 

Try it 10 Days in IVT? T 7 17 
Your Own Home A i\ I i T i 



Every Mears Ear Phone is sold only on Free 
Trial. Ask about mtr gr cat free trial offer. Test this 
ATiiazing inAlrumcitl on l our own ears, under any Con- 
di tious of service for ten days* Nothing to pay for Die 
InuL The Meat! P-Jir Plioue is the only scien It lie anti 
(affect iLcnring device for the deaf. Already 1-4,000 
Single Tone Mears Ear Phones have been sold. 



Send Coupon Now ^ «jy 

For Free Book 



/ 



The Mears Ear Phene bwk ex- 
plains all Die chuscs of deaf- 
ness: tells how to stop the prt'jj- 
ress of the nialndy and how to 
treat it. Send thecouiiofi at ff 



Mean Ear 
Phone Co* 
* Suite 1192 
45 W, 34 th Street 
New York. N- Y- 

Gentlemen; Please 



/ 

mall me, free and pnst- 
(laid, your Mcnm Ear 
great Con ilde n tinl Introduc- Jr Phone Booklet and pnrtic- 
tQrjr Offer. Send at once, f ulursof ymir Special Intro- 

$ ductory Offer on your new 
g model Fanr-Tone Mears Ear 
Jr Piione and Free Trial Offer, 



once for Free Book and enr 



Mears Ear Phone 



Co., Suite H 92 

45 W. 34th Street 
New York, N. Y. 

- — / 



/ 

/ 



Name 



Address,.., 



J*l£a#e Mention Popular Mechanic* 






ri/fULAn 



ADYiLKlliJimi &U,CIIUN 




Best WATCH on Earth 
^dON CREDIT 



For the first lime in lisstory tlic great genuine ILLINOIS 
Waich i* nnw a-old exclusively by m by snail on credit. 1 hi* 
is (tie greatest public triumph of the *ffe— li ws LI re vohs uoii- 
iie the Watch cni'iueas. Fur over An years the ILLINOIS 
Watch his been acknowledged the standard Watch wens 
by America's great men ami women, No matt 
or Wdtiia n should nnw Vie without 1 T'aTc© 

Limiotlt ILLIM018, YOUI* 

Iron-Clad Guarantee O wn 

Part Srn- p.lrt— in 3H -. iit:,- ■ , w>. it, wo* 

ItoJiTi, I>eauty. raateiiU ■ • [ 1 rt -J 1 11116 

ihlp. the ILLnrpfa ■ aaperior t-o jp* T n 

Hf ether W*Ub*t rmy n rrco . BotJi Hs n 

tls* maherB aft* we itimd back vi -«* V*^*-™*^ Pay 

ttslt Watch with i [rmiraiUcie -■+£5'^'' ‘ ^ 

tti it abiolttteljr protect* . ■' 

yea. We an one «t ibe /|T^v v Al 

(nrirtst Watch PiKtritiu:.T5 ff .-y.- • YjsffsiSk 

En tlie ■* to M - For pier /. ■ ,/h? gff j 

yean we bare wiki ml fj // _y' 't-nlTSu: \ 

It ini I 1 . 1)1 Watches, iilJii IW-sJf f % Vl >’ '■ Jr J]\ -\ 
Shnnestl v tel] ymi ihal I . 1 j if V> il 

line ILLINOIS it. sue fr| I . V, ll 

Lieu ie any price, fHi'e Jit! j I 

NO HONEY DOWN |l .It 

TIip l-i v i uiii TLLI- H V; /„ ■'* t’dj U 

HOlfl cDiti yet Jess tl '\® : i '?■* ''***■&*? ~ r ’ 1 : ■- f f-J 

tliao inlrruW iuak«- Vt "\ S'^St r ~ ■ : - r> "t ’■ iff 

Nowhere eler cari yu . r -' ■ •• *. L, n * If 

lsbv exL-]u&i.velv a \>i U ’ t r-'f Jr 

ILLINOIS on credit XS.'X.'' 1^- >.>&..>?? A/ 

■ So .Jcr ..-in iiftiUhvJI I • ' _ . ._• > 

even, fnr cash- Bant op i ^_ 

apprOTfti— ywi UU ■ Nt — i i«r — 

risk— P*y M you please- HANDSOME BOOH FREE 

Our FH.IC1L, Lj^mitifmli, profit-shirip ^ twok, rtp^crEUiftif th* 
ILLINOIS ti'aiLii, rn-tv credit term*, and nutiv 

han£J\n.nitc ntj!lps r awiiti yo«t. Send came ancl address (tnky. 



FREPPRO WATCH CO,. Dept, 300, St, Louit. Mo. 



REAL FRENCH BRIAR 

a ANTI-NICOwJE PIPE TC 



Herc*s one pipe Sj 
smoking joy wm 
nicotine into your fl 

Hi^hr-d grade genu ine ! 

I clean, cool smoke. Pat 

II No ruk «« jour purl 
Spl tory we fdilhd mong 

For «r Ci 

jS- we will incIu^Lfrj 

9 ; So-TAK-Ajlfc 

-jjf'f “sitaj-s foh anol 

W? O-TAK-A CO 



it gives you I m 
knit sucking * ^ 

tgs. (PREPAID) 

Bench Briar, —■ a healthful, 
■L c tj amber i et aina nicob n^ P 
%nmtce it - if not snliit ac - 



il CoBaiderationt 

|th pipe one- fourth lb. 
Bjacco (BU|:>cri(?r blend) 

Pit'* lr**> Writ* hr it. 

a0| «;-■■■ neb ui*'1 1 b ‘Bide. 

V B*SH 49 riTT, BO. 



Wonderful Offer 



High Grade Violins 
On 30 Days’ FREE Trial 



\w 

mu 

fJLi 

■ylS Here is positively the most 
the most liberal offer 
ever made on violins of high grade. Your choice 
from a larg'&earefully graded slock of representative 
in strn meats from the bfrit foreign vloJia maker. on 
m ahsoltttgly free trial 

OUR GREAT OFFER 

VVH W l V of the aew Lewis tatu- 

logqe of our superb instruen exits. This b^ak esplaina 
Why our hand made tone violins far professional use 
are of eirp.pl kraal value and far ftujjerior in nunlhy and 
power of tone to the aVutftkS old viol i a at to i ■ r tlUif 1 * tliA 

£ ri™. Thin btw>)r powta > liu thoroeahly on viol In VAlqn, 
iSJfl yotl hnw to indge them and why vp son d onr IttHtm- 
meBte OO free tri&J , Send yqur name and addrusa at oaee, 

1OTQ30 DAYS * FREE TRIAL 

We want you to try ycmif choice of any Inutoimrint In our 
Mock Iwforo you dvci<le to hoj'. Don't buy any kind of a. 



tiling fa'm a hook nr a fc*w ra inti to*' trial In a 

aheu rckikni.. Wn [ uh j *t; that von &hntl be uitistliul. and if 
yciii pit" not P-at- tali pel with the I nstrumenE i'ou bC'lect, you 
ieu ay send it hack to un at our etpenap, 

lAIDirr TflHAV for onr Free ratnlnff. Your name and 
Hilt 1 1 E. Ill tin I iidnlif*!! in a]] that >h n.otv'^eary. If jfoi) 
have an Idea of Over buying a atrsnEed Instrument }OU 
need tb La book. Write now. 

WM* Of LEWIS & SON, Makers, and Imports 
(Eft 1869 ) 225 Sol Wabash heflue, diitlfb, HI 

VIOLIN MA KERS / — We make a specialty ttf Im- 
ported Woods, Varnishes and Tools* 



SHOE* WATER CURE — The pimple of ihe Tennessee 

mountains have a superstition about T '-^lay water, 1 ' 
They believe that rainwater that falls in the month of 
May haa gi'«m euraiivo power*, IE bottled and kept 
for medicine it will heal wounds and sores all through 
the summer and winter until spring cones again, when 
more a I ay water can be obtained! This superstition. 



'c 



pN^tlS 

' amd ^ wttTf 



HOLD WJR PRfiCHT 



WE Ek 

MS£« j r 



TXTE start you in a jpermanent business 
T v with us and furmah everything. We 
“w, easy selling plans and seasonable 
leader* in the .Mail Order line to keep factories 



have new, easy sell ini 



busy. No canvassing' ; Small Capitals Large 
p milts 1 Spare time only required : Personal 
assistance Write today lor plans, positive proof 
ana sworn statements. 

J. M. PXiSt BFO. C*V> 1 3 f«w IMi. . Bain Si., BufMa. *.1 





AGENTS 

SALESMAN 
MANAGERS 
YOUNG OR OLD 
NEW BUSINESS 



NEW BUSINESS JUST OUT 

DROP THE DEAD ONES, AWAKE l START WITH THIS NEW 
INVENTION, THE 20th CENTURY WONDER 
Get started in an haneit, clean, reliable, permanent, money -making 
buiincu, Sold oh a money-back guarantee 
77j^ Blachstone I Vat er Power Vacuum Massage Machine 
For the Honie, No foai tn Opernte* Last* IAfe-TLme 

LISTEN 



Opernte, 

No CoinpotlMon, No^Pteld, New HuAinertA. Fritv within 
reach of nil. Tint > tf-bjf Si'n CiUJ to sell Endoraptl by llor* 
tors ?md MftMIPlirn, Wrinkles, rrninde mit hdv 

part of tli of ace or !>«<*>', urliikfibaek Nature s b«nnty . \ltnoot Inmtnnt 
relief cmn bn* J?lren Jfill klnrJ« of pAInfi^ A dgtnm ml rJit l«b cobtincea 
the moot rtkeptlcul ^leracin Sales made. 

Read On! What Other* Do, So Can You. 

Fatkpr write*, nolrl i Sf lit euachlnee firn-t any, Margw!lrth t w I 
am matlnu per day. Srherrcerholn, eight dozen mac bine* hurt 

inrinth, BtiAffOr write*, am acllioff four out of five dons oaetror Lon*. 
Yliuglm, Order* one dozen, tour dwy* later wirtm "■‘hip all dozen by lim 
fi!irro*a" Lcjwlfl, mdta four first hum . Men, women, ev«rybtn|y 
mn k es money* No or v> L ri ence n eceena rv IT nl er t ed territory to active 
tForkern* We own nil patent*. Kiiz book entitled, “ Tlie Power anti 
l.o ve, of Henuty and Health Free* lureetiwate now, today * A 
noatal will do. A hip nilrprliie await* you. Art^ireaa* 

I llLACTKHTONF M K(l. CO,, ti r 4H Meredith Ride,* TOLEDO, O. 



AGENTS 

GENERAL AGENTS 
ROAD MEN 

makemoneyhere 







di'Hiblk'as, has i ■ I m ini'i, a> j' s . ■ ; ; i fin- p.>, i,.| 

Uy that rain water falling in the winter and early spring 
could be buttled in a purer &iate than water gathered 
in the summer, when the air is full of dust and pollen, 
Another of the mountain tier remedies is water drunk 
from a new shoe. This is said to be a cure for wre- 
moulhcd babies. Sometimes the parent has to traipse 
nigh acmes the mountain to find anybody who Happens 
lo be indulging in ihe luxury of a new pair of shoes. 

PENNSYLVANIA 

OIL-PROOF 

VACUUM CUP VIRUS 

Dry Feet 

Nv ftirttet what carnlititnai of wtifiTii yen miv iuv* t« work in or walk 
In yoor feel Will be always dry if your stuws a:e iriait-iS with 



rutULAlt in JILMAli ILo 



ADVERTISING SECTION 



A liquid rubber tv^trfpnwii tie drerrine iLat nukes i be leather ssft 
a-nd pLLihlc and len^tbcna tEie life [be si, or-, i. • l ...jJt-. ., 

— cenEains ito oil “’“not a c fling |o spoil tbf shine ct Eti 
harm dlicckr the katbef— its bast i* tuu-ljr :, i 'n; 

water prntiEef. Makes the leather, stacit- 
Arid s Itches Chorou^hiy watertight, fur u n v- 
ihing Leather, 

DruggUu Sbo* Store* 

General Store* — Grocer* 

If yours doesn't carry it kfiiI as his 
name and ibe price — 25c for 3 iti./, cm. 

National Rubber Cq t 
305 Narco Qlde., St. Loui* 1 Mo< 



$r%X)to $g00 

MORE MEN WANTED 

Write todays Jobs^good jobs open. We 
offer to teach you in a few months time — at 
a small expense -so that you can start right 
Out and make $5 to &R per day or go into business for 
yourself and moke $3,000 to $5,000 a year from the be- 
ginning. Our school is the oldest, largest and best 
equipped trade school in the world. Our free employ- 
ment department takes care of students all the tune* 

Men Wanted for These Trades 

Electricity* Plumbing* Bricklaying 
Moving Picture Operating, 
Mechanical Drawing 

There are unlimited possibilities in every one of 
these trades. W hen you have completed our course, 
you will be at a position to demand from $$ to$B a day 
right on the jump. And if you go into business for 
yourself as a great many of our students do. you can 
mtike $3 H 0(kj to $5,000 a year easifv. Some make as 
high as Sla.OOG and $£0,000 a year. You can do the same. 

Start a Business of Your Own 

You can be your own boss, Hundreds of our 
Students have gone into business for themselves and 
are ma ki n g big money. It's easy 1 An d ou r complete 
course fits you to handle every detail of a business of 
y our own. V ery 1 title capital needed. 

We Teach You at 
Small Expense' 



Free Tools 



Hp* 1*5 1 3 fnrn toll a] J 
the touis cud mate- 
rial jnii uSo in taking 
i'ut couirTrtj, You do 



not have lo bnv rut 
equipment Emry- 
tmnk in fttmlehoq 
jfwllitply i by u«. 

Very Huiall rost fnt 

tu i t lo tt H n rf ] a vins a*. 
Iienmi*, Many of nut 
students earn tlioie 
eippnsp* while tat 
i ilk & canrwi 



and in ashiiittimeto be sn 
rt. A tl y o u b eve to do 
is to pay a am a 11 tuition fee. 
Your tools end equipment 
of all kind* are furnished 
free by the school, Ea*y 
payment* if deaded. Yop 
can earn your tuition and 
all expenses the first month 
out of school. Our instruc- 
tors are all practical men — 
experts in lh cir trades. We 
occupy every foot of our bi g 
building. You have 
the urscticel work to do right in the school. The 
school is open all the year. You can enter any time. 
Day and night sessions Free employment department, 

L L COOKE, Director 

COYNE NAT*L TRADE SCHOOL 

Dept* 7192 *30-31 E. Illinois St,, Chicago 

“ The Oldest ^aclial Trade School in America" 

Send This FREE Inform 
(nation Coupon w f ^ free coupon 

Don't 4 #]ht, Dt un send 

m nr nltlwt L. L Cooke. Director 

and full partirul&ra o£ tu-*" \ 

our remm-kaMa ■offer. Goyue National 

Lot n* bejp j-oii mules ^ ” trade School 

a huc w ^ Dept, 7 , 

Mail Ihe * 3® “ SI E, Tllinoia SL, Ch ica^o, IQ, 

OEKTf.^jfEN^ W Ethont amy obiigatlfiTit 
coupon . nn m<! ' wild me Tour RnJiool cativ 

today £SS £“J|, gSr"*" « 

^ Nuee.. 






Popular 



of the wot Idv 
packet, unecu 
curtia pi^r packet 



Bio 



Mixture 



onEy S cent? per 
ev^jt if you ps^- 50 
until Huuitnn. 

■ _ rtinge of color. / 
mil sc-Hti v pocket of ttifmfrgn'.y. together mth rny 
uni' J76 page st.ed Catalogue. 6^0 itImtraliom r for ii 
cents tit stumps, if yon mention i'oputnr Mechanics 

WM. HENRY MAULE 

1 707-09-11 Filbert St, Philadelphia, Pa. 



Safety Razor Blades 



RESHARPENED 



Good as New — Many Say Better 



At 30c per doz. by exclusive Keen’ 

•edge PrtjcHi k iOWTl lhr(J.-Dlll U. S- 
Send htadr* todny with remit- 
tance or \*ritc for easy mailing 
wrapper. Money refunded if urn 
satisfactory. Sis years in business 
find 100,000 satisfied customers testify to our success. 

KEEN EDGE CO., 1O0 K«en<dxe Bid*,, Chicago, III. 



. 






Ptea&e Mention PajwTar Mechanics 
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rurubAK mechanics s^iiun 






;1 fcipi it tank j nur- 
1 -4 1 ■ 1 1 iclt hot- water 



I I w*fUp [1 \ ' * 

fclSSSS^I bi 

KmM '-T<J EC « I rtr 
tUMna. If J' T | 
Satisfaction ijel k ml Li 



M PAN Y’S 
913 Poultry Guide 

— wj th * altui hie 5 n lor m nilon- - 1 atest etpfl rl t*- -newest 

niech&ftn misit ldi.‘tm for aioiH:i r -ms.kSftg poultry und egtf i>mdii<s 
tioTi Ki]?ht vitally helpful chapters t-elliuh- id*t whm you 
need to It no*. Fully illustrated. 244 pmsea, Telle about 

Cyphers incubators and Brooders 

— tlie trorld'n Ktnmlunl Poultry Eqiliib- 
ment, ^ub-stnnt ml I. fireproof, depend- 
able- iJiiH’lilnt* that Ln^un- b« 8 t fttHilte 
--no li&rtt Or tnoiirtnrcs troubli?*, 1013 
nrtsmiae* to brtnff Krealeat iJeTimnd, 
ijeat prices and loret-al poultry profits 
in yearn He prepared to pet your share [ 

Write for bijt free hook. 

CYPHERS INCUBATOR COMPANY 
Department 1C1 BtlffAfo, N. Y. 



Just a “Twist of the Wrist" Starts or Stops the Mach 

The 1900 Motor Washers are now at work in thousands of homes. They are doing 
tbe work formerly done by women, at a cost of 2c a w«k for power! Saving thou- 
sands upon thousands of dollars in wash bills. Saving worlds of wash-day troubles, 
.Leaving the women free to do other work while the machines are doing the washing. 

The 1900 Motor W asher 



1900 Wiltr MoEitr Washer 

, Ota 1*3 connects? with 

jjn^wat^^to^diietaatl] 






Washes a Tubful in Six Minutes! 

Bandies Heavy Blankets or Dainty Laces 

The outfit coti si st s o f the famous 1000 Was her 
with either Electric Motor or Water Motor. 

You turn on the power as easily as you turn 
oa the and back and forth j/ods the tub, 

washing the clothes for dear life. Then, turd 
a Lever, and the washer does thewrEn^lng. All 
so simple and easy that it is mere child's play, 

A Self- Working Wringer Free 
With Every Washer! W?,TSr« 

tVrininir. We Kujirant^o tbe |H)rfeclt wtirk mu of both, 

No (<llru ohm-ire fo* WrLmn ■■■ : ! i ■ :.■■ of the 

fittest uuidv. Write for i ili i: HOOK and 30 I>ayh' FREE TRIAL QH Lltt 
uon F t doubt! Don't »? tt c-iiii't hodi :ie. The free hook prnrex that it can. Bntwa 
iltwiiit a*k you In [:ikc our w i rd fur it. IVp offer to-- fid a 1500 Motor Washer no abso- 
lute I’rtf-e Trial for an entire monlli to any rceponif Ibl 0 fiCrtO-n. Not u. cent of iwut* 
ItT-nor n proms Re to buy. Junt your wnnl that you will give It 1 test, tt‘e efen a (free 
to pay the freight, find win teke it htwlf it M. falls to ilo ail we cl aim for It. A postal 
i.-nr i wit i rear m i me 0H'J ni Mrc:** sent to ns today will brim* you the book free f>y re- 
turn mat), Al t conaewadDnce ahem Id be isddressed to 

1900 WASHER CO., 6005 Court St, Binghamton, N. Y. 



Ott, jf you IS VO itt CiEBiWlii. Write to the Canadian Waahflr Co.. 355 Tonge &L r Toronto, Cana- in. 



1231 



WOMEN IN COLLEGES— Of the GOT colleges re 
porting- to the coimuLssiou^-r of education in 1 EhH, 313 
admitted both men and women, 121 admitted women 
only and 13ii men only, Of these students 71.000 were 
men and 3l,i.K*i women. Even in the technical schools 
there were 1,000 women to 14,000 men. The propor- 
tion of women is very much greater now. — New York 
Herald. 



GREIDER’S FINE CATALOGUE 

rind calender of rure-bred poultry for 1043, lame, 
many pwin<tH>f pfiullry Incite, different hneedftin Tintaral 
Cfdorfc. 70 ranetta iliiisinUed and dfwrlbfjd. Incu- 
bators and brooder*, low price of (un-k and c*ek*i lor 
Imtchmv- A perfect soldo to till poultry rni^rw. Weuii 
lOe for this noted hook. 

B. II, GEEIDUK, Box 3, KHEESlS, PA. 



2c a Week Pays Wash Bill! 

Electricity or Water-Power Does the 



Wrile for 

Baal* 



S he High Class Incubator 
Sold at a Fair Price 

High prices and big claims are giving way 
before the Queen's record. You can't buy a 
belter incubator at any price. The Queen 
applies hatching conditions correctly, Big 
hatches, chicks come out strong and vigorous. Machines 
costing $20 to $45 do no better work. 

SAVE $10TO $12 

l,tf me -Rend you my Poultry Guide and Cauloxr to ilww you Use JS 
Spatial QiL«n Feints — rtunwi wiiy Its tilt b«t incubiior Sliat can l*t 
built. ISuils to . ■ l *. t 2 *- \ P-JT5 ^ikI s^ld on ^ jruvnry-hoitV pLiainpiT?- Write 
ttliy ?CuTioDa 1 !J-;rik id Littcolu .dxnit rar Gindins or Jcalinjr-.. Iliilrl': utinf 
ktritsts itt «nrrmt I- jRt acid Wftt ;nr,m<]alck LlelivfiLrt. Boo It Irrt. kUrta 

P- M. WtCKSTItUM, Incpbntor Man, Pok 177, Lincoln, Nab. 



How I Bred $50 to $1,600 in 2 years 

1 want to tell yon how Ore Tnutt took $50 worth of my kind of 
poultry rui-d in two yvars Uivltiplled tlit'en to fttlteDIL liundrtd 
ilolliit* In virtue. He wm a nofioe end atArttd in n iKSB*t«ll. A 
true and eonvlndnKMonf, told bytk uua hlmwlf Yon too 
dn the Rime. r>r atari ^uml Ear esd yrcMC. More i-ji jierh-htti^ of the 
Kttino kind. iUuktrjLt+'d, Attk ino for thn book. It i^> FftEE, 

RICE, 220 Howard St. + MELROSE, MASSACHUSETTS. 



on 



POULTRY 

nnd .1 1 ■ n*r for HU It has 23^ wfth many colored 

pilitl i.liml- true to l.3<-. It trlk :ill utuut ■' I , j-. LrnR, 'l (-if 
prices, ihc'r c.ltCi anil Tvinedln. A LI nhnut laaaiia* 

tan, lheir prices ajui ihelr uptfiii'jn. AH p^uStry 

houses and hoic In IjuJI L therm It's an ciicycLopKdia, gi 
tlidcItcjirtusN, Yon need il, UhLj 1 *t- 

C. C, SHOEMAKER, Bow 1 1 07, FREEPORT, ILL. 

3^.55 BUYS 

WORLD'S CHAMPION 

140-Egg Incubator 

1 '■ittbJe cjiRm all ovbf ; l-r-l 
- Tj-. wlf-r&irulHtiiur. Hi. -1 
bi i moder ^ 4.S5, T i . >| h 
I'nipred touMthar S1L&0. 

J-'rr . prppnld E. of Rot'klesl 
Writs for boll Isdjjf. 



Ftflle City Incuklor Co.. Bai 164, R&crnc, Wis. 



Dcingr the wrinEiner with 
1900 Elcclric Kotor Washes 



FUFULAK SJSl-LTUH 
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S 



9 IRON 



WITHOUT 
A FIRE -i 



K 



Cut nut the drudgery . SJvc li mr— 1alx>r— Elitl, 
No walking bxck and fdrUl let chan ipn irfini— 

always the rJ ghE heat £ar th? b«i wgjfc U it' x an 

'■{ IMPROVED MONITOR SAD IRON 

' ^ Self Healing. SatitfaeEien Guiraivkcd 

r *V - rjVfr fe-all a tuiUiOn M.:n:iL"r- in lih. 

Eirrong, -a-i m t^-^h «sy to operate, il-eot 
. .. regulated LnsraiilLy, do cilit, ho odnr. 

iBSttSSS $10to $20 a Day 

Ss experience required. E^ery h oujse?bs?LiJ. a 
prospect. Sells almost on sight. NOT SOLU 
IS STOHlii Martin, Teun-. made j-^WO in 1 
year. Trimioet. lib, writer. "SoW 32 m. 10 
hours." fttfs. Nlxossr Vt, hj.liIc ju in hali a 
day. You can do it too. Send fot big aimed 
ejirrular, iihiiws irwin full *1x4. rxplaJn* rVVrirthhiK'. 
rixdi?>UY4 ■H.'lLinir ri*hl« nn (Juu-hi, rw lurritiniy. 

flu bailor ‘Sad In* C*. . 203 Wjyna Si. , Big frelrkC. 




HESSMKLOCKER 

The Only Modem, Sanitary 
STEEL Medicine Cabinet 



M 






r 



.j^ ; 






HI it 






m 

TUeltce**t>i-il steel 



m 



or lock er It td s.h im! In sti ow-tv h Ltcr . b&k ed 
EveTldstiiiiEr enamel, inside and out. 
Beau i i fit 1 beveled m i rfur d oor. N ickel 
plate br&s3 triraininjTS. fiteel or Klas& 
slid vert. 

Costa Less Than Wood 

Never warps, sh rinks, nor swells. 
Dust and vermin pruoi, easily cleaned. 

Should Be fa Every Bath Room 

Four sty les^four sizes. To recess in 
wall nrto Itauif ■pu tsido- Send tor illtla- 
iruLed circular. 

HESS. 910 L Tacoma Bid*., Chicago 



MenUclUO CabLliet jlfftitera vf Steel Ffctrrtftcca* Fiwfciet 



Class Pins^Modals 



COLLEGE-CLUB & FRAT, PINS 

Cvtniostsu wCo/or Friie, Fevcry pitf 
Chas.K, Grouse Co.Mfe£™2™L. 
NORTH ATTLEBORO, HASS. Bo* Em 




An electric motor lo 



a fruit tree 
tuds and Eilos eoeiis and 
enables them to resist frost has been patented by a 
Colorado ortbardkt. 



gently vibrate 

so that the sap flows to the bt 




MAKE BIG INCOME 

Men and Women Lilt do this ail the year 
at hoisw sto»Iqu mushrooms in cellars, 
stables, shed*, boxes, etc. Crop ee-tLs for 
(-54 1*5 Jl.flh .1 13>. .1 week easily 

[• id*. Urn. Li ' tertian*!., n;,irke l.s walling, 
■’lari Now. Write lor big iJ y-ige Frrt 
illustrated Etooklet and learn how. so do It. 

NATI SPAWH CO.. Dept. 12. BOSTON. HASS. 




To Entertain Ta«wl 



Jokes nod l(,iddlo: j r 73 
Tdiwtt, *1 I'arJor Amuscrncnta, 
21 PuiiJes, 1» Triekrt widi C*Td», 7 Comic kodt*- 
tiona. 3 Monologues, 12 Funny Rc-utlirun* . ■ Fortune 
Socreta, 3Z Money Making Secrets. Ali ioc |>ustpai4. 
C* DORN, 709 S, Dearborn St., Bopt, IT. CHfCJMlO, ILL. 

's’ Own Toy Maker 

Tell* how t- ■ iniLkr- il Talking Miu'lmi-". Cum'itB. Flr-.-iriral 
Hutor, BiCydr BaaL, ChoDg, EI<>iri-< Fiwnf. Bobelflrl . Wknit MiiS. 

I Sl5ert»eop(vlVator Wh^-l xml Ufotur, Stilt*., Tahogm-n. touw 
rt'-'aiO 1 rsn-l rtoil Bod. IrfephiTtie, KlM^rk Bf33, R+ltTood.'WSnd 
Sl.iifllr, P*di 5 k k*ft. Trupu, SJt*-*. etc. ASllOc. pestpkld. 
j. C- PORN, 707 So. Doafborn St., CK.pt, 3 S, CKrCAQO, ILL. 




Health ? 




Take Turkish Bath at 
Home — Only 2 Gents 

PtiysLciiint ate abandoning drugs Enr this nt-w 
treptifieot, IF your mind "r lu>1y Is op^n 
y-niir porcii n-ncl fff't the r.irud- rhanc? hi ynu- 
■: I'n Jili'.Tn, at emtof 2c n lt^lh. The Kuhin!M>H 
Bath iJAhiitei is the >.m Lj kLieEiillkaELy cun- 
SrtUiLfd hjrh (.uhlfl-ei Or made Eof iSi-f hODIt, 
(inwt 92 Hook Sent Ki«~"Tk Philosophy 
Cil 3 f with ;irtfl ISrtmtv", Wrilf loti.iy. .tgrali 
IVintcd, KObtNSON MFC. CO., J19 
Robinson BEdg.. Toledo, O- 




die engineers expert assistant^ 



sijrrids ready to sc flic the difficult problems which eon- 
stoutly arieo in rvtiy pow^r-huu.H.L — Sarte or small. Few 
engineers:, however experienced, can hope to suce«s.slufjy 
overcome, unaided, every one of the various obstacles 
arising in thvir daily work, yot many have no opportunity 
of securing expert advice-* they have no one to assist 
them and arc forced to experiment at the cxpca$« ni 
valuable nincliirery. It is for just Such men — men in 
charge of the operation cf power stations or who are in 
any way connected with the electrical trade — that thn&e 
books hive been compiled. Assisted by this great refer- 
ence library, you tid'd not bo dependent upon the advice 
and suggestions of others — you can act for ypur.snlf. con- 
fident that you are backed by the knowledge of tfiirty-two 
of the biff ffe*t electrical engineer* in the country. This 
library is c! value to ifae student, worker or l- X pert, but its 
oshau stive treatment of electrical ' ‘troubles'* and their 
remedies makes it invaluable to every olcctriciiin or man 
in tf large of a small power station. 

The American SchMl's Cyclopedia ol 

Applied Electricity 

nnllidl 3.ZDD pua; 2,61)0 fall-pkfe illyitraliar.s, dtirnmi, form a - 
Ul. etc,, IrilL I ipttiiJ crosi index for nuitk rf fficnct. The tmn 
!e?e nlunn arc hound ia half morocco and are printed la line, 
dear type oa special quality paper. 



Empermi Sttbjecu Ccftred by These Gcal Bcakv 



S'lli-til-j, I'alriilMinn, llrilpi nnd I'oniilriitliiiD If Hrirrnlnn mil 
Mn!(N-EI«lr)nil Jl n*,urn«,*-h I h— Wlrinir Klr-rCi-!* WtlillifF 
— Tjpn of finnr ratonx "Jril Ndlin-Hiiiffami of fiartcralen mil 
JloOira — Storafi'P Battrri.-*- FJ*rtTl<i f.^hllue — AlO-riiadB^CarTtat 
nurhior-rr -^Lation Appll rinrrn — rovr^r St* IIoji* — TrakHBi t«a|oa 

— fifralCif ytilian iinrinwrinc -- Klr-rErfe l lailiraT., io^ludlnc S i h+: l 

Phiw^-Tlf Fl+rtrle T*l*rr*j,k — Telrpheoe ttilkmeht, and 

UjwrMiiin - Wlrflm THftrapb and Trlrtihnt "Ttkutdtwpb — 
T«lr;r>p1itiif, r-ECj 



This Complete Cyclopedia Seat Free 

tTie (vmulele seven, ToJumre, not a hamuJe volume, ivFIL be sent, ex. 
ptess prrjrtHJ, loi seven d,iys' free ex^imreJiloti ; recuxttat?Je at aor ex. 
th*'-' K if Iht: I k> tto- tiOl ■;> riliiin the Inl-u nn xtiun you vvdinL IE yoli k'.T't* 
till books I'-iy 1 J.\ 00 Sevfea iJ.xjfj iifter receipt ;mil lEieti f 3.-30 X JiinnEh 
until if till It ive u:lCJ the ipedxl furradurtory price oiflO.SO, The rug-.ilitr 
p tj-.tr rft | tii ■. Cyclnpeiliu. is f ’i.Cfl, 

Ju*.t till in nnrl ma.ll the cxiupon. It won’t cost you a cent in eumlne 
the bowk'.. Wr know abey'll be worUi unoni' tSines shelf cost to you. 
3Ma.il the coupon now and you'll receive your books promptly, 

$12.00 Consulting Membership Free 

With every set h included ^ year's Convuliisig bl-eHitieesli I p, TeeuLar 
vnloe $12.40, cnUlUttg you to di« free advke ut a staff ul lllKificsl 
Lhj£iii«rt, 1 his viiEI givu you practical help fit luiDfltLntf WdfklDf 
Jiruble-r.s. which Ml nxf aper ih.: tu h r laken up Eh detail in lh'" ( h L loped 1^. 
liters will he up limit to tb Li service. A ninglr piobletn solved for j uu 
Utiehl be worth own* than :h* first cN,l nlthe l^dks, 

Aweri^an School of Cmretpontleiice, CKicAgo, U. S, A. 



FREE EXAMINATION COUPON 



Ancnni School of C»mip*nltD«, Chicmja, II. S. A. 

rtea!,r -rf-nJ tU e Cyi. t-upe\lliri pf AupIIclI TiJectfloty for fltverv days' 
free exiiininiitiun. I will send $2,00 wiiSin. serron days and $2. :i lounth 11 
iSO i otherwise- I will nciiEv yuu aad (u.ili.t the Looks 



uiLtlE f have p < mL J EA 
subject io j-ijlif order T 



□At tu Lmlil lillly paid. Pap. M 




Please Mention Popular Mechanics 
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Her*’* the m wi 
rtlilbll larm or 
shop iitQint In 
America. 



I absolutely know that it will wear lonecr and do more work 

than any other engine of the same size you ever used. That's 
why we can say to you 
TAKE IT- USE IT 
Send us just on e-half of 
the purchase price or 



only 




and the balance to suit yourself, small monthly payments or 
a sis month's note, just as you like. 



No Limit Guarantee! 



K*ity OTTAWA ENG1ME 
IflHnnmueed to be perfect 

En constructiCm iiad the 

BTOitent that, jcmi 

C4in «sture fnr the miv&t-jr. N a Gft-duy er iMi-Jnv nr og^-pod? gu&i-* 
untees, Sin mutter when— 5 yean or U> yearn from the time jwm 
bdj jour fhjflhc— if Lt prove* dt-feclB* In bUj Wuy, •* will itMlh prf. 



Big 48 Page Catalog FREE! 

If j nu Are tli inking of rmylnp urt t'lmlnt. unj suce from lH tP Hi 
H. R don't Iiitcai k h turtle dollar until you «fct <ur prlcea— tho 
lowest joii OTt'T heard of — nmt our big tH pnar 4 color Swtiil 
Enfllnc earning, It. will *»ve yort from 120 W SlOU Bure. FP liK — 
-end for it today,. 



■GE Q. E. LONG,, General Manager 

OTTAWA MANUFACTURING CO. 

946 King Street, OTTAWA, KANSAS 

$50 to $300 SAVED 




tv* Art iMnuJaEtiLreri. mas merchant!, Sa*f delfts-' , 
]Ot't»tS’ and Ci1*lo-£ profit- Jfl or mcwr m-r n 

LA fvfrv triw [*s5iLp cud wave f^C f-Wd on im v" High 
Grade SI rL L.i r,;l ( ins-oiLcrt l-.nifiim Inim t!Hi lo 15 
II P, [wii p direct la you lower than deiitri 
tir jstjlwrA pav for riinttar engljies lei c-m- 
laad, Luts tor spc«i cash. 



GALLOWAY 

Pl^a and quality vpwuk fur tlinnirtrH 

Od b.i he cl i- iii |,' j'j'.l.ife. l > I ■ 

ypulf pOPf**t horm irni buy mi 



30 Days Free Trial 



Direct 
From My 
Factory 
Satisfaction 
or Money Back 
Write for special 
proposition to 10 
or more men. Send 
for my big BOOK FREE, 

Wm. Galloway, Pres. 

WM. GALLOWAY CO* 

1965 Galloway Station 
WATERLOO, IOWA 




Fairbanks-Morse 
Jack of AU Trades 
Kerosene Engines 



Only about }i gallon of kerosene 
(coal oil) per horse power hour 



2 - 4-6 H. P. 



Alio other lyp« and. lizos 

Write for Ca tabs 449 XN 



Fairbanks, Morse & Co. 

900 S„ Wabash Ave,, Chicago, HI. 



Fairbanks Scales, Oil and Gasoline Er (tines, Oil T rar: iciq, EusLoh, 
Pumps. iVaiei SysVci.-,, Elptri= Lizhi Flams. Wind Mills. h"**d tirlnderi. 



MUSIC KILLS MEN YOUNG — Fainting and sculp- 
ture arc conducive to long life. Yet music kills men 
young, Schubert, with all hi a wealth of song, died at 
nlj Mozari, who danced and laughed hLs melodics into 
being, died at 3f5, the same age as Bellini; Bizet, the 
composer of "Carmen/ 1 died, like Purcell. at 37, Men- 
delssohn survived to 38; Chopin, who loved life so well, 
had done with it at 30, white Weber expired at the 
age nf 40, and Schumann at 4& But Verdi lived and 
flourished as a nonagenarian. — St. Louis Post- Dispatch. 




SMALL ENGINES 



1-8 H. P* 
UP 



Steam, Gas and Gasoline. For 
Anta leurs and Mcdunia, Cir- 
culiirsfw Stamp, liig CatalrtKLie 
Hughes, Small Power Machin- 
ery and Electric Light 
l Lights Up. Sent ii>r li^ (culn 
pr e Eerred ). Refunded first order. 

amateur mechanics srm.Y co. 

SSO O licnadn&ck Blk. CHICAGO 




3 to 12 

H. P. 



34c 



Runs this 6 H. P. Engine for a 
10 hour day on KEROSENE 



By means of the patent throttle you can run it as a 4 H. P. 
for 23 cents a day, or as a 2 H* P. fof 12 cents a day. 
other strong points ; force-feed lubrication; uniform speed; 
sight-feed fuel supply; automobile muffler; no cranking; runs 
either way; uses any fuel oil satisfactorily* And it’s Guaran- 
teed for 1 0 Year®. Write for catalogue and 30 days’ free trial. 

- PAY THE FREIGHT — 



ELLIS ENGINE CO*, 65 Mullett St, Detroit Mich. 



Please Mention Popular UK-ftcriiifa 





POPULAR MECHANICS ADVERTISING SECTION 



149 




W Because 
^ we have an 

immense natural gas 
Wbi;* Jr well on our property which 
furnishes us absolutely free all 

(Mr the power, heat4ight,water fl r ; 

Jr compressed air and foundry 
r fuel and fuel for the test floor. - y^V 

Just think of it ! Enough profit in 



^F WITTE engine built by a 43-year j, 
old firm, the same old engine it , 

^F always has been, but with many 
F refinements and improvements, the , 

standard of America, can now be sold to you at the 
COST PRICE OF OTHER MANUFACTURERS? 



A YEAR IN BUILDING 
GAS ENGINES 



by Our Good Luck 



Share with m this im- 
mense saving and get 
a well -tested engine. 
You >ee it cosls us nothing to run it under full load for 6 whole 
days on the natural gas and then by merely changing to a gas- 
oline valve we finish the test on the fuel that you will run it 
on. That and the beautiful workmanship and good materials 
used is what makes the FIVE-YEAR GUARANTEE really 
worth something. Anyone can write a five-year guarantee, 
but what you want is an engine that HAS ALREADY GOT 
THE FIVE-YEAR STUFF IN IT- the engine that win 
run for 20 years just as well as it will run five, ar>d an 
engine on which you don't have to enforce the guarantee. 

WITTE Engines Use Any Fuel 

From gasoline to kerosene or gas. In our 54 styles and 
sizes, we offer even more. We can give you one tank^ 
cooled, hopper-cooled, or with pump circulation. The 
construction is such that you can change even in later 
years. Over 75 per cent of our engine orders are repeat 
orders from old customers who buy either for themselves* 
their friends or relations: also elevator companies, mining companies 
and roaiiy others who need large numbers of engines. We have 
hundreds of letters from these old timers thanking us for our 
promptness in furnishing them repairs for the engines which they 
hnvi: had in use for 25 years and congratulating us on the tow prices, 



The FACTORY PRICE is YOURS 



ED, H. WITTE 

who For 25 yean has done nothine hut 
make vat engines nod who personally 
guarantee* every engine he make*. 



7 WITTE IRON 
WORKS CO. 

1740 Oakland Avr, 
KANSAS CITY, INS, 



G ENT lumen : —Without any 



WIT TE engines you see are built in parts- and it Is 
i he easiest t hing in Lbe world with a few pieces 
to practically rebuild an entire engine, because ^ 
these essential parts, which are liable to wear, fW 
were built right IN THE FIRST PLACE with ^ 
the expectation of being renewed, That is 
the difference between a properly con- ™ 

st meted engine and one made to sell only. M* obligations to purchase or 
Dealers may tell you they have better engines, 3>ut remember we are interested in ^ pa y for anything, please send 
giving you a good engine at the factory price, while the dealer as only interested in me your free catalog- Also 

selling you something that has an extra profit for him. Cut out themiddleman send full particulars of your 

wherever you can. For he is a non-producer and gives you nothing but hot air, ^ FREE TRIAL OFFER, I need a 
You c^n buy with a twocenr postage stamp the best engine in America - one that 

-jj .-n— i — — j— k..:u— “ H.P* Engine. 



does not require a traveling salesman — built by a practical gas engine bnilde 
of Z5 years' experience - sold on a GO- DAY FREE TRIAL, Clip off the ^ 
coupon and send it to us for the catalog and money-saving proposition. ^ 
State size and style wanted, ^ 

WITTE IRON WORKS CO ■ f MHs^cirr, A Mo! & 



A rfdruss 
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Will a Small Engine Do Your Work? 

Good small engines are an I H C specialty. 

Just as much care is taken in the building of a 1. 2, 2'J, or 
4-horse power I H C engine as is given to the largest sizes. 

Small 1 H C engines, accurately and carefully 
constructed, all develop ibote than their rated 
horse power. That means that they will pull any 
load up to their rating, without belting down or 
over speeding. Their capacity for work thus 
adds years to the life of I H C engines. 

Bakers, plumbers, confectioners, printers, 
sheet metal workers, butchers, launderers, ma- 
chinists, model makers, and men in many other lines of 
business can use to advantage the smaller sizes of 1 I I C 
engines, operating them on gas, gasoline or akok i, as 
may be cheapest or most convenient. 

I H C Oil and Gas Engines 

are made in all sizes from I to 50-horse power. Every engine is thoroughly tested before shipment 
and guaranteed perfect. They are made in all styles, horizontal and vertical, air and water cooled, 
stationary, skidded and portable. If a good small engine will do your work, investigate I H C 
engines. Catalogues and full particulars sent on request. Address a post card. 

INTERNATIONAL HARVESTER COMPANY OF AMERICA 

(INCORPORATED) 

16 Harvester Bldg. CHICAGO USA 






Saves 50% in Fuei 



Easy Terms I Built on The ONLY Correct Principle 
To Suit / World's Best Farm Engine 

You > / Remember, the " UNITED STATES is the only Engine which stands on 
its feet " not a Horizontal or Standard Vertical, Explosions occur low down 
and shock is transmitted directly into the earth — not hi to the engme / Result 
is: (I) Violent vibrations entirely overcome : L2J Bulk and weight greatly reduced; 
r !?) &&vLnjr ofTHKIi in fuel: ! 4 'j The only prnctiral portable engine nifnie: nil parta in sinht, 

easily ijMeratood j Ifi) LuEjri.CHt1.OTi br grwitr, the on I? rare Way — 17] Absolutely frost proof. In order 
to prove all tiusao claims— and many more points of Hi*ecitil luerU— we earnestly invito you to 

Test It Now At Our Risk 30 Days Free thLn Kn^inetkoTOOK'hly for 30 days, 

htiH, tf satisfied, pay US port cash. b» lance on term a to aint, Alt ^Lzefl— 2 to l>() ar"l doable 

cvlimb-rn. I turns Gasoline. Kerosenes, Oat. Hint t Hate. ThouMnd* oi lifters aay that v. 3. in junes fire 
World ben'tSTBi Wlijr fthoiiKI you Think nf billing an? Other ejiKiui- V 

Write for Fr« Catalog •"** 0«r Easy Payment Plait 

UNITED STATES ENGINE WORKS, 502 Fifteenth Place, Chicago* III. 



1 % to 350 H. P. 

Gas, Gasoline, 

Oil and 

Producer Gas 

Includes atl types and sizes 
to meet every engine need. 

Simple to operate —low fuel 
cost — substantial construct mn. Perfectly balanced, 
n month, steady, reliable. Sales branches and stocks 
everywhere. If you expect to buy an engine our ex- 
pert will tell you what ia best and cheaj>e&t for you, 

INTERNATIONAL GAS ENGINE CO., 

tlEt Hrffl>aN f(., CUPittt, WIS. (Sutmrfc of XiJ 



THE MOST WONDERFUL CRYSTAL- Possibly 

(he most wonderful, ns well as the Largest, crystal in 
the whole world is- tlte one exhibited in. the Boston 
Museum of Fine Arts. It was found by explorers in 
the mountain of Antake*M ulco-Yuma, in Japan, in lATti. 
It jh about M in. tn diameter the long way and 12 jo. 
in thickness, weighing about 18 lb. Other crystals in 
different museums arc large and handsome, hut nothing 
like the AnUke-Muko- Yuma stone. — Philadelphia North 
American. 



Am Yours for $1050 

Try me lor 10 days M. v 

This- ia 'iiir l-Z friniiir power GjualShwi 
c.it4fiur fuily oqiii'ppwi. Switch. Coil, 
Ktijrii Pi 114-:. bnidini Torik. Mjs.:ini? 
Viilvfl-n.il rotaty b> ram. Ku ity (iunrim- 
pp«<d. tl'iLum rf not sntipifrHrtory and 
nwjjicy rrf’uT.iii-ii. Will run Wiuh:i\f 
Mite ii iriflfi , Cmm StmtUTAP'r*. tSui- 

t.r t'hurn*. iii 1 liny J^rit i ii.,r lii(i«.T>- 

V..IT.T,. ii hi .I I t h . w p r is ri‘-inir.'i. 

fttclote 2c M J nip for 

SIEVEKNROFF ENGINE fO r . t22t t&lli St.* Racine, WIs,. U.5.A. 
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Otto Gas Engines 



STANDARD FOR 3G YF ARS 




'ISCr.lt V 



2 H orse-Po wer Horizon! 
Cooled Self-Contai 

This type has bee^ 
us to meet 



other styles of pumping rigs and 

Erit'LiL-t-H bui' I in ell] S-isesUptoMi H 

SEND FOR CAT I OG PEAIh£&3 W 

OTTO GAS ENGINE WORKS 

3420 Walnut Street PHILADELPHIA, Pd. 



LHopper- 
ed Engine 

designed by 
demand for 
hul reliable 
intermittent 
available 



Use My 20-Year 
Engine 

The only gnsolim- enprme 
with Hie marvelous strength 
of vanadium in ft The only engine that car eta ml 
up under mntsuL tonal guarantee. [,\-.e tins 

great engine 10 whole days absolutely free without 
a crtii ciuwn, to prove that it is Hie best amt ni"*t 
eraniomtcuJ i-n^ine fee your wiirit ever bi-ought to ynur 
ootiii', Write f.>r i>ji. r r i r " J mv of thi* wfcllI iiffi-r tiHlfiy. 

VANADIUMIZED ENGINE 

My V&ttftdLuiulxjng JVrOC1£ J «-i a* c I* 0 HMimd (if Fftljitli' ISu:M nft. 

Vanadium Utm tbe power of imii touijlur. stronger 

sin-! mart! durable. My VHiutdluiiilzi ntf jiKirJ-sai fj :■ > macle my 
wn^AtiaDal Jfl-yejir guarantee |WisrH.i bit* , Hrlm Mm )nr l«U 
d- Mrlpliftn 4if ray jrr'‘ ■ I 4-ii ir. 11 ■- and Imltneu lird rutk laclury prJirr-n* 

iJCLO WO WTVPV Nat mile cent. Junt Mini] tout nam? beiS jrt-t all par- 
O-t-tlM J>U nlUjItl [JcicIbth of I’il u cf!Vr puu£pn!4 K'nU< tm*y. 

Lh C* Kuhnert Jr, Co., Dept. 52146 , Chicago, ILL 







Qray motors for boats 



Ho4t Is 1 hr L arm*** 
in I't Mflr’J JBTi-ctd to 
is.hbjfatiuj'.r.x t- ejtit 
i: * «nFo*Si 



3 M>R with Complete ^ 

Outfit rcodvtts ifiatotl 1 1 

ALSO 3.1TQ3CltR Ut/ 



with Cumplet 
rca^ytu Etsstal! 

O 3J4 To 4* rtR 

concern, Write 
fhova you all about 
motors and flow lh.-y orn made 

MOTOR CO., ZBS G. M- Cr- Ft I ri |i; . . DETROIT, MICH. 




WATKINS’ SPECIAL MOTORS 

3 H, P. SinifEfr Cylinder . . J* i|; N . 
IH.P I>r,nh|f Cylinder . . M lbs 
II ti. P. FViir Cylinder . . . IP Ibi 
\ lit rjUf.b- Ilian GR.AHK Mnteirth;d 
■.Vi It if | vr SdNSThUTitml EFMCIEil wririef, 
h^i t- hdly rid n pi i it f ,.t HUES inU HD-RT 

S&fltS- A 1 ti 13; : lILllll bu Mf. i/LI'l ' f'H? f W I V T. I ■ r 
i-Jtel, aT.^l hIiiI f r, hTMliae li uii t j Huh, 

WATKINS MOTOR CO. 
CINCINNATI. OHIO 




“THE 



A Real Oil 

Produces power 
oil the cheap- 
est fuels 
known — 
crude oil - 
fuel oil — 
kerosene. 

Low consumption 
dose regulation 



Mtmcie Gas 

1227 Main 



Supply Co, 
IND, 
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We will ship you any one of Schmidt's 
Chilled Cylinder Gasoline Engines for 

a 10 days free trial. Your choice of sizes* 
horizontal or upright, water cooled or air cooled. 
Then* if you don't want it send it back at our 
expense. If you wish to keep it, pay as Ion as $7,50 
and you cm pay real in «ui«it monthly payment*. 
You get the engine at the Bock Bottom Price — the 
same price that even the wholesale dealer has to 
pay. Send coupon or a postal card for full particulars. 

Ten Days* 

FREE 

Think of it. You may 
try Outagenuine Schmidt’s 
Chilled Cylinder Gasoline En- 
gine on your own place for 10 
full days absolutely FREE, We 
want too to m for jnuirself iho 
wonderful Chilled Cylinder, Hen 
jvfli to 1 1 L t‘ ■>, m-w oiling the 

■ral rele WK’ftrbu ridtor a nd the other 
►■■jteliiMJve feuMirea that make 
Sehliqldt'B Oh illed Cylinder en- 
Kines Hie slmuleiri And most effi 
dent en«lnfH hi the world. Your 
choice of sdie* — h or I eon t« t or up- 
right— water cooled or wir cooled. 



Trial 



All Kinds of 
ACCESSORIES 

We carry a complete 
line of engine acces- 
sories— pulley s, abaft- 
iag, belts, pumpjaCks, 
sawing outfits , wash- 
ing machines, feed 
grinclers, etc. You 
may have your choice 
of any of them at ihe 
rock bottom price. 
Pa'jf for them on the 
easiest kind of pay- 
rti ents. Send t he free 
coupon for catalog. 



Take a Long Time to Pay 

If you like the engine after try r ing it out for 10 whole days 
keep it and take a long time to pay for it on easy monthly 
liftjTUHSit-. Yon paj mb tbu roc fc bottom price ■■ ■ ■ 

-th*l*ll» price that even Dw wll«l«f 111 * 

dealer must pay, Rfrhmlflt’p. Oh 1 1 led Oyl in- #Fi*EE BOOK 

d tr (5 li*'.’; 1 1 n i- Km h i n Pfl lire ilPhhI u| B-ly eu J(t- M CO U PON 

anteed: fire yen ns. The hi-uik Lti M 

dfen^e offer. W Schmid I Bros. Co. 

Engine Work* 



low i» backfl our STOuO uLalfen^e otter. 

Send (he Free Coupon lor Ben 



Schmidt's Book JffJ&E-’W 

fnii c«|Kid and v« will; tuind you lliri 
Schmwit'B npvf ImhqI; \ How £* (lii 
Fower- TiJUJ yera About jcuoNiia j 
«pn« i Lnd th*Lr utv-imifl m 4 
■pc^n&Hrm thmt jou iihcauld Have, W* 
wl|l jkUa t«l| yibq Al l u-boiiL pup . wcifi - ^ £ A 



NUI 92 

Davenport, Iowa 



GKNTI,t]URN - PI**** Hii, | 

I'"’' jpnaf w«ii4i fi r- 

ful Ghfil Ih-A tvhmvr Oudiinm 
rjijjirn.# AlMO )«i*f tnK'k, ' ' H'f'V 
■ U*h fii wcr".. »lw. BcB 

■ . _ i .. i 



rtVor 



lunidi. 



PM- 



wip iui tel| you • 

; -T,u I 1 ! 1 , i ^ M . e*ta*H - ud i U ii p*rt«™ 

Ir^r .. ? I J'"* * t*r* 0/ raurtfn bid ftr.d vary p 

dljBtBl 3 r Wblltfi thin oiTcr Ejusig#, 

Schmidt Bros* Co, 

Engine Works w 

Department 1192 ^ 

Davenport, M 

Ioah * 



>b»E 



ADURES9.. 
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THIS CATALOG^^^^™ 
| FULL OF VALUABLE INFORMATION TO EVEfi* 
/ BOAT OWNER ON 

/ RACING PROPELLER WHEELS. . 

REVERSE GEARS AND / 
v MARINE ACCESSORIES jgff / 
b large catalog free send today^t-V 
1) MICHIGAN WHEEL CO. 

M msimowroe ave. CfiAsa rapids. hich.~^*T £ ^ 



2 to FI. P. 3 O', nr 

f.ir ill I boats , il ' 1 rrilMIIJil» n 1 1- 1 by *■ ; ™ na, 

r ■ i i- Chitfita ready forRowboat or Scbocftflr. <.i v ft a ^ s i i j > 
TWELVE YEARS buiMinp, perFectiTie, rac«*w with 1 Hh DNE 

3 Vl'l . rite to of V.ALVELES 5 fr>T new ' SI AKlNF 

BCJfiK." a Ilbprttl Kr|n|f:«to!r to all. !tpb Addrt»* DtpiUmf"' M. 
LACKAWANNA MFC. CO., Office nod Factory. B.hrtan S|»,Tv Y. 



THE WORLDS SIMPLEST 



I 1 * a, lOJRJtls. 
Free. IliimjHjour td. 



Thin Model 

This Month, we want to send you this fine 

$30.00 Elgin Watch, a very thin model, 

12~Size» 17-Jewel— the Classiest Gent's Watch made 
7 today and yet one that has long 
been the Standard Watch ol the 
World, complete with Double Strata 
Gold Filled Case, fully Guaranteed 
for Twenty-Five Years, on 



TRIAL 



MOB $2 



MONTH 



This is the watch that will appeal to you instantly— 

and if you yourself don't say it fs the biases* Elgin Watch bargain you ever saw, send it kaot at 
our expense. If you wish to keep it the way in easy. Pay us only $£. 5 Q and the rest In si mi tat 
amount* each month. No interest— no security— just common honesty among men. We 
wont you to see for yourself that this fine 17 -Jewel Elgin la better than other watches coating 

timet as much, Send for Our Big Free Catalog w 

WTEtrra TOOAY for particnlara and we WlllSend you cur new FREE WATCH AND DIAMOND BOOK, ulwo 
(JUT book Called ** Facte vs nunc" cr*llaboattbewAlffihtraEin«jflbotb atbocaa and abroad. Writ* today 



HARR1S-GOAR CO„ Dept, 703, Kansas City, Mo. 



"The Htmf tltt ^ll| lift Sl;l> IfitfhH T^ia iny Octir FIm Id. the W«lH- 



Save Your Dimes 

I.ucky c*s Bank will do it Smallest bant 

in (he world. Carried in pocket or worn ns watch 
chnrm nr Socket, llnlde ten dime* — tenth dimp 
nijiciui 1 t, Great novelty. Price, nirlre I plated 10 c ; 
field plated £&o, Kent jireiMLld. Agents wanted : 
exclusive territory 

mtm ISCW HOKfSHOE IUH, RMfllttt, Fl*l-:rm Hfe. HOI TUSK. 



C.O INTO THE 

Moving Picture Business 



From (50 to F 7 tf 
liLirl.: fou. and rea 
will >.•11171 n •■■ ttiucL 
iii 1 or L) miibta 



Arid more uer night 
eiiti be made exhibit Lpr 
— * >— with our machine in 
h«T!>>. twftrteJjl, rllljfr>i(^. a<*(rni, Otj-, 
lay-JiriT owii«ni] surroundiM’ to^a. .pi 



in jDtfr own and pormandliur — . 

fu.midhov>:ryLhiT!ff--[ , er'trhlraB l tort, Call 
a n-rricill iwrifiiL required E.O fl, - r. 1 : t, 
uncie^lfrtl nvtchLOe. tJjUnjyo 



n-vy b-,‘ [ 4 u<i in qu, jnatarlmenik 
for particular. 

P, St W, Sales Company 

<U 3 So, Pear bp rp HL , QuemfU, UL 




Put $12.00 in Your Pocket 

s your own agent and buy your marine motor direct from the factory, 
ed to pay the other fellow commission for telling you what you want. 



Act as 
No ne 

L. A. Motor and Complete Outfit 

as Shown, Direct from Factory lo You 

FREIGHT PAID to any R. R. Station East ol Rockies 

Price Freight Paid to Pacific Coast, $ 30 , 75 , Sold on thirty days' trial and 
a year 5 s guaran tee. direct from factory to you. We take t h e mk Hus 
motor sells it&clf. You cannot buy its equal elsewhere for a third more. 

Good Times Guaranteed— Get Posted 

Mi a <>r boating is fascinating, healthful, economical and satisfying. 
Remember this is a high grade, guaranteed, 1 H h. p. motor, suit- 
able for any small boat up to eighteen feet. We make also several 
larger models, all sold strictly on trial. Write for catalog. 

lockwood-Ash Motor Company, IocIuor, Mieh, ( U.S.A. 
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are all of the four stroke type, slow speed, 
medium speed, high speed — 3 to 125 H. P* 

They Excel in Reliability 



The Buffalo Book tells the whole story- If 
you want it, send ns your name and address. 



JUtw 



fm 









PACIFIC COAST AGENTS i 

fcap FrhLciaco CasoLciu: Mntor Ctj-, J**- it. BLiir. Jltff- 

SuattL* — Ws-mihnuvB Uisuiefic h-.iiwifie Co.. Marion SuttL 
Vancouver, £. C.^ Vancouver Ship 1'iiTd. Lid. 

Victors! — G. 1 l.irold Grant, Cnni* WJupf. KKiie I’uiaL 



Buffalo Gasolene Motor Co, 

1293-1395 Niagara Street, Buffalo, N. Y. 




Evmj 

42ft 

MtLU 

Mcmbi 



Come Evinrude ■[ 

With Me. 

T HE joys of sum- 
mer Outings are 
but half told unless 
you know the ex- 
quisite pleasure of 
gliding through the 
water in a motor 
driven row-boat. 

This delightful recrea- 
tion Is offered to men. 
wompn an J even to 
children by the advent 
of the easy -to- operate 



BffW t«AT 



THIS no: 
weigh* 

i ft carried in n canvas case just 3iki 
travels- wherever you. travel and yoi 
any rowboat, rented or your dwi 
one minute. It is wccdlcHS and di 
It) mi les an hour, 
and Rtnr 
atead 
Cat air 
macij 



ite motor 
rounds, 
satchel, it 
ttach it to 
less than 
a boat S to 
\ reversible 
a swing in- 
if Cranked. 

istrating its 

, on request. 



e Motor Co* 

*!ker Street 
KEE, WIS. 

f Nat'l Aaa'n 
of Engine & Boat Mfrs* 
New York Salesroom 
26Ti West Broadway 



Tiro thousand accurate phfuojrr aphs a second is 
claimed fur a new motion-picture camera, with winch 
the Wight of ati ins cel has been pictured. 




BAY STATE MOTORS 

"Ferttct Si mpi irLCj' " andi "Simple Pctft-.tLOn“ M4 ihe r?HUlM, 
embodied in these Motor*. H 1? years Eg the developing 

ol these essehiial characteristics, v-hirh enable vs |o pm 
Ofi the market a nelSahte arirl efoqiHiiical mcitor at a. reason, 
abte pri» ■ ■ Write (gr <:nLLLDp, st;Lli n k kLc :it..H type ■ J pi 
4- cyck ni rirntar wjilEgJ, We also liittkish. Ll-uiEm^S (or 
th-rst rua’t'rs-. 

BAY STATE MOTOR WORKS 

tf'.HN'tttAOF l* 

A. J HOULE MOTOR WORKS 

580 South Eftit Street. HOLYOKE, MASS. 




pOATS OF 

'Law a 



Build Your 
Boat 

Saw tin' tuna! I>igi|,1- 
er'Apri'IK *ji(| rh£ei- 
jijM-if iTt-ivbt ni-EiE* 

flnlflWri beat!. With ordi- 
nary ear*- j'«o can b'jiLri an 
a erfi-ftan you car. b«iy. Ftgtt Eiunpliy 
frame is [H't gp in nhop, each n!i i*. properly 
beirt in :i’nce. beveled., mn.rk.ed rind acreurrfy utayf-d, 
iB f:niji'drd rom plate,. full inHtmrtluiis with <-»e)i r™iw^. It h n.li«> 
(noplate li;ic trf fin id lit J bouta in alack. Writ*! fa, i aLalnji. 



DUNPItY BOAT MFG. CO. 



THE ONLY AIR-COOLED VERTICAL AERO- 
PLANE MOTOR MANUFACTURED in AMERICA 

The Kemp Air-Cooled*, 
the pi in s t efficient and 
reliable motors, are 
built by tli u best skilled 
mechanics, only the best 
material* and «qttip- 
plenty being vfcett J r pn gr- 
antee d to give absolute 
Satisfaction ; are light 
and strong, one of the 
si r.s t steps considered by Aeronauts. The simplicity and ease 
ol adjustment Ig another great factor? they ff.li tain longer bear- 
ings and less part? than any other aeronautical motor manufac- 
tured \ have no radiator, therefore no radiator head resistance, 
no pump, IK i waters an economical fuel saver, easy to Start and 
control : ran he mounted on any plane with ease. Send for our 
catalogue and most liberal prices before buying elsewhere, 

KEMP MACHINE WORKS " UM, S%‘*? 1 " 1 * 



WHEN YOU WANT ANYTHING AND DON’T KNOW 
WHERE TO FIND IT- WRITE BUREAU OF 
INFORMATION. POPULAR MECHANICS, CHICAGO 





On or Off in Five Minutes 

Makes a Motor Boat of ANY Boat 
AND also “makes good” on shore 

Here is the famous original Portable marine motor, now adapted for also 
running a hundred different small machines ashore, Simple— light — strong 
—SOLD ON THIRTY DAYS TRIAL. — Money back if you say'. 

“PORTO” tbe Marine and: Stationary Engine 
* ViX1V/ Combined— TWO MOTORS IN ONE 

A reliable II h, tv motor fhwl will drive an IS It. rowlni&t 7 mi] O h f*.r hour 
t<ir 4 homr* on Ji gidlon Of vwsciiue, or in tiro ittinuttw run bo mounted for ump in sdinp, 

|jtii3i L icy, Ijarn, or imy pt^ce lit'sirpd. Write ijiiirk for pew H ’ Two-in^one " catalog, 

iBtailc-ii Cre*. Ordera tilled In order of receipt. lion't dedny. 



WATERMAN MARINE MOTOR CO. 



1507 Fort St., W., DETROIT, MICH. 



Plea&e i/etiijoi Popular Meclianics 
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Mvllins Cedar Canoes 
Can’t Sink 



Famous YaleandHarvard Models, high- 
est grade material, finest finished — the 
strongest, staunchest, handsomest ca- 
noe built When equipped with Mullins 
Patented Buoyancy Pads, these canoes 
have sufficient buoyancy to float when 
capsized or filled with w ater and keep 
two people afloat Open Gunwale 
Construction — Keel — Heavy Pressed 
Bronze Bang Plates protecting stems. 

Magnificent catalogue, frustrated' 
in caiors-^free— postpaid. 

THE W, H. MULLINS CO, 362 Franklin St, Salem, 0 . 










Especially when you know that this is a 52 ft. f 
coal Barge loaded with 16 tons of coal and her 
engine a 10 H. P. Roberts. This 10 H. P, Roberts 
is a two-cylinder 4x3# and weighs only 260 lbs. 




REFINED: 



Ihi motors 



bagKFIRLI 



21 models, 3 to 125 H.P.* 1 to 6 cylinder* 




Roberts Aeroplane Motors 

4cyl.50H. P. 6 cyl. 75 H. P. 6cyH25H.P. { 



MARINE OR AERO MOTOR CATALOG FREE 
ON REQUEST TO 

THE ROBERTS MOTOR CO. 

1419 Columbus A ve., SANDUSKY, O..U.S.A, 




On Stptmnbrr 
lhe^lwtniO(Dr boat - 
noil,"' otfuiDpud with a ]A 
i- lionet, l*u oliminr 



SsHw* com- 

pitted Us TCifm mile voy- ;-i£pi[ 

/ ikv from llttrpil tp ,5t, :'{£ 
rclcr^trtirs. s*7- 

«Hnpi 4 ;hinv • unpqualb-ij 

in the Kiitnr)r of fholut S o * < iii |f T 

C'rouinH ilift Mtnnik',thc “Dt> 

»i w!f* *n hour, 

ihti tnciiiiT turning over npr>n».iinjm>ly 
Ml revolution* * minute 1 Itu v (,| 1 rt|: fr&cn 
N>w York 10 O nI ^ ll,K,Wn i«t 2 I <tuy« and 

3 h li qum, Momarlnt rlujlsir 1 hl> ev|‘| be tore 
bt i-ri pi veil lqch ;t tirenuoui (cil. Some 
a£ thi- ^rjfk dtXV "’ 1 w[|] bd trained whrn 
it ia mitil dial the motor made ,1 local of 
JMOW.SM rfVBlutiotii anil each jiiMOrt 
ituvtled *r > ISA miles, The power plant 
□ K*j WAS a T*>Kitl»r Hi nuk mmli'i. 
SCBIPFS MOTOR Cfl MFMI1 ISO Ucdn An, feM'.Miift. j 
^'riipcjn B0tQVfl AM ’PTE.^ J 

rPPTwl > D 7 fc r~* i?K u 






Get This Power Bool at Maker’s Prices 

BIT DIRECT PROW MAJil 1 U tt RfR iMl M\f IlhALtU#' PROFITS 
m jp TMa Tuna Power 

f>ory ns Itiuftralcd 
ilmvF Ly nucte oE 

hf.’ '.L ^-jjjan"eci,l ed.l- 
tirriaJ'S jhilL is : 1 l 0 

stiadrird rfrlrc-h 
H llErM bi-Iit of tJlHl 

wrpriil ±Qi 3 hi U.s, ftoi'orieimyrit in Jul ilu-pwrt !«*eid 

i: 1 't"Tp- fur ra|«J(iir»i-' Aik !v price* and f •..•(- ^hcUlTovi.mb H^'^vnlwlx *»■ 
tom, b™lt a-jUi 2 r S, &, .Rand IS {lam Power -atod IT you mat la buLlH junji'nan 
w»rjf. rJ £ ourCJv HALF, iuk for KIPPAN BOAT «!•«. CO. 
to'X-fc-PBff’N IU*a.t Wl wATUMta . 5 HavrrhiH Si , POST* IN . St A. SS 
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Our 1913 Catalog 



v.ill he sent fee* upon 
request to any address, 

I e contains iflust rai ions 
of our 17 d i ff er ent 
jnodete of the most 
r ' efficient engine ev 

made, Tt gives you detailed descriptions of the Strelinj 
four cycle, heavy duty Marine Engines, 4 to 40 H. P. Of ou 
Little Giant Lwo cycle, three port, general utility Marin 
Engines, 1 to 16 H. P. and of the Junior line of Statinnar \ 
four Cycle engines, 1 to II H, P. This catalog is concisely 
and clearly written and contains information that ^ou 
should have — write for it now while you have it in r.ind. 



STREUNGER MARINE ENGINE CO* 

171-175 Woodb ridge W. DE7 TROJT t MHJH, | 
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THE SWEDISH VIBRATOR 

An ijnaihig scientific inven* 
tlon, Endorsed by nhysLeianK, 
.i thle ten, ic t reas-ts, judges, and 
thousands of men and women 
who have u&ed it. Agents and 
Salesmen nr*.^ wiring: orders. 
Knthnsiism is unbounded. 

Every :n.ie|. pnd, i* 6 cn;ui malting 
nionry S.isl and easy. ]|M,OOQ 
atready Sdlrf. l, GW, AM [& bt M»id 

ibi* year, Secure tmitary at once. 
Miil jTO'jr.itJci-lic^iiop today, staling 
county yon dcsiitr. This is the one 
Important thing today— 4o it now. 




Read every word 




Champion Wrestler of 
the WorJit u Hex the Swedish 

}(.h yilimic Vibritorend says: 

Fm - 1 imherin* up. Mepl i!fl in 
^enditmn .ind ptrfnjfttu tisi ,n rfl+ 
rJi i; ■ I ■' h. Ultra is ntrthLiijt foal 
cqiulH err the use of Lb-o 

Swndi-ih I- lectrtc VihfHLor. I 
aJu-ay., ijrie ore in my trurnini? and 
j q^rUtrsly find >t * wonderful 
It Trachea <he *eu,t of all 
nthii.ilaimn »M vjyn me a per- 
fect circa Indian. Its uh mvea all 
llie musclfi? i>lffix (it ily. mule## one 
powerful. CHlJek and active, 

Reinc a l.i -I Lh| .iver in viV-i'a- 
ttsty max*,*?*, r tried vaa-w-Lli 
af Val,irtteTa, but < 3 M net 



This is an opportunity for 
you to make S5000 this year 
as a high grade salesman. 

No experience necessary. 

No delay. No charge for 
Territory. No competition. 

Exclusive field. Success 
assured. Remarkable offer 
carefully. Get an appointment and get started 
without delay. 

We are appointing men every day to manage 
our business in local territories. We need 
good, honest men who are willing to work — 
and we will give you today this opportunity to 

Make $5000 This Y ear 

It is the chance of a lifetime. You will be in 
business for yourself, You will be youi* own 
boss ■“ independent* abundant money, pleasant 
position — and your time will be your own. At home 
or traveling — all or spare time “get an appoint- 
ment immediately and commence earning money 
next week. 

The Swedish Vibrator 

Most amazing seller ever invented. A new propo- 
sition tor salesmen. Endorsed by the highest authori- 
ties of the world, A machine for home massage 
and vibratory treatment. Can be operated by simply 
attaching to electric lamp socket, or by ordinary dry 
batteries — in cities* towns, country "anywhere* every- 
where. Needed by every man, woman and family. 
Anyone can u»c it. Get complete literature free and leam the 
wonders of this brilliant invention— a machine that Rives 30,(K» 
thrilling, Jn viff a rat mg, penetrating, revitalizing vibrations per 
minute. Onerninute demonstration gets the order. Irresist- 
ible deirfa to own it once you feel th« living, pubing touch of 
it* rhythmic vibratory motion. Sold upon five-year, cash 
certificate guarantee and 30 Davs' trial. 



Wanted 



AGENTS & 
SALESMEN 




F R.1HK CHANCE. 



H-al| Tt-im ■,>-!> r:' J ' Aftf-f- >i.v- 
M'« hnw it. rt-mt'f *£ifTiu- ■ 

BJitl wmentH from ray *mu, 
l«ir» entDlHfr 

^■■1 JiJivEn 



iji.-iTJuJ* lv I M! ilitexl tHl 
U*WI : mid hitd 



It CHt 

** much tlwjr w^uld hiivw 

hid it. 



fLSIE JIMS, lh« dainty imd 
IHip J l*k- ketroon, bii'sl Th* 
n I'-O lit Inn I could and -da 
nay nSoui jmir vibrator, I 
farjiAt write-, nj E would JWt 
have Hisa.cn ar.onjrh.' r 



y 



find ram o-f i- 'isi-i>d rfftHtrrr to 
>:rUistanri the leifHi iihh ] put 

th imtu urttfl J pumthije^t youra. 
l™. m my optnkm, tbs only 

ptrfact Vibrator nn tbo tnrirV-Ht, 

end ] (in c™,*lftt+hU>r Tire om me rut 
It* UPi' tM all ntblrtSi mi- 1 LhfiM 
W M demrt Ji* «tb and fltrmnyth l ' 1 



150« Profit 



Throw away the little novelties 
upon which you hove to make 
ten or twenty sates a day to 
pay exp^nws. Become a real salesman and make real and 
quick and biff money. One sale a day means $90 net profit 
T -?** 1 averaging four, five and oven ten a day. 

TJiii i& actually ih^ most briElinnt, and! hifih clast pr^po- 

THIS OPPORTDMiTY general ajgenti, and manager*. 'St 



JMJW SMHtiOft ear* ; “I 

dan t ■« Jww i tt pt aJoi, K 
without it. It Certain!* 
far bnttnr tbfcrt anyth ine ,[ 
“■J’flff (.mtl for Iho- ttijncyat inrl 
vocal cordx-. ” 



iJl r.-pen to snyoeifi wild stJintH- to 
fn-Ht u mnn^p ili.H who i:i wllllnu l* 
M‘..nrb. . W* f^rnjFh ccmpF^t*, 

InjiructiDiiB thht rr-nM v vp U ut 
utkrC nmTn*duu^jr. NoUHar dilti- 

N 'll t* "B ilr'rii-TTii®** rji .11 ITB.L.I 



Don^ Delay 



Get free literature and com- 
plete information at once. Send 
S3r EJ Tt?"™* , £- Jl «“t dim- , - just your name and address on 

Cfltd and a31 wil1 ht; ^iled fr« ini me<l lately. Agent*^ 
i4n «H* furmklied at who^foie price. Inve.tigMc. It CQStS 
>ou nothing to find out. I’crritory being rapidly assigned. 

Hut one man allowed in a field. Give the name of your 
county. Send your name and address today. This is a brilliant **■ H ' csihe, funi JB 
opportunity. Do not neglect. Do not put it off , Act imme- 
diately, Address 



"no fcp urOrK^ni-cd tarn- 

c-vof*H-h^r* — cl^rliH. t*Tn,-li- 
<*rj. mci-ii iit, iK,*. r^Tiwn, xtt,. 
-L'T. , — al] cs, n Tnahii’ raftftcy on [In* 
fmd. Wlf, tuy «w]Eliyr pto,,. 
Act toilkV. Put yoqr name Jt-nj 
aJilrcsri nn *jxi4itn.| Cird oral t Da il 
■ t at once, Fmd ciui *|| about. Ibi* 
t n: iric-nilnijH oppoHiltii If. 



AiinertciTi octor. n*y» : “1 
n-t'.'Ki twe-r- Ufunc 1 yoyt yi- 



THE SWEDISH VIBRATOR CO., Dept. 59, 21 C H*e^to , uL a ‘' 



hTatfjf for V?*rkx for 

httr-WH troubw.rlKUindors. 
'-1^,- ana fowl It tXceed- 
irvpr beoohclal. It ■■ all 
Lhh± yisu. claim for it. " 







F- Mi'! ini Bt'j'brmrd, 
i re vi- 1 - ■- , ■ i ribbon. 

Wt4MlSk Znrity 

f3 m fd W ' ii€ I h ctiralag ■ 

0-Z IIEMMTT 1 
TVPEUHiTtliCO. ] 

364 B'dwij New Yu rk 

Fo^rlfi] Add. ■ 15 Oit 
Imn bl. London, E,U 



TYPEWRITERS 

$100,00 o'is fcmil bn. Oliv* ™, Iteming- 

tons. tto., fmm SlUGO up. fi»i ry niuvMne in 
pprfpi-t ct»mllti«’ru murantubi tvo y^ura, with 
privileiiQ lo orvlmrw' nl art I itna, Thru** hun- 
arod typtrrltwniilSLiOO tMdi, p f . ■ na 

wbsiethiir i,i*. Vd-ne £qr tu i rai« sM-ien.«hd rr« Inal Utter 

JH-WAKF.S nfpCTgfTEH EXCHJUIGE m W, ftuUi Sb, QmwJBhais 



1 r'sh 
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SECTION 



$13,400.31 on fe side 

By a rtmn who works ten hours a day 



That is the remarkable record of 
who is employed during the day 
and nights pleasantly and profits! 
This $13,400.31 in dear profit whic 
has bought him a beautiful homej 
boys through school and college, 
rainyday. Besides all that, his woi 
his health. It has been a source 
This $13,400.31 was not made by getj 
ships to Boston and sells at the cur 
l i:s methods have been thoroughly pj 
intelligence and a moderate amount 



F. H. Dunlap, of West Salisbury* N. H., 
|a store and puts in his mornings, noons 
[raising chickens. 

fir. Dunlap has made in twenty -five years, 
[rchased a horse and carriage, sent three 
l t besides, has left him something for a 
been a pleasure and a distinct benefit to 
jride to himself, his family and his friends. 

fancy prices for poultry. Mr. Dunlap 
price quotations to the commission men, 
‘tical and easy to follow by any man with 
rood health and determination. 



Let Us Send You thK Book Which Reveals 
The Secret of Th| Man’s Big Success 

d concisely in our remarkable book ** Side Line 
Lcdcat, everyday methods e mployed by bund reds 
For instance, it telts how Mr. R. A. Richardson, 
310 and kept working at the bench all the time, 
howto make a start— bow to find and bu y a farm — 
m die first — how to raise broilers for the market — 
■Kits and meat — how io gel the be*t price* — how to 
leal instruction* covering every phase of this most 



Mr. Dunlap's methods are described plainly 
Fi j u Etry Keeping " w hich a iso describes th 
of other poultry raisers t hrtttihoi.it the count 
Hav_t hill. Mass., mads his hrflt pay him $1,009 
\ ■ ouriL-ncing at die very beginnin Aiita book show* 

I ■ to tele cl breed* that pay- - hAtna make a Living 
1 1 ■ v it. i produce eiclf* to sell — how wwtd* market to 
avoid mistakes — gives you, in shor%oonipkt« p 
pn > riiiiinE held of business, 

Sts i utter what section of the countrv you live In— Bthethef yen 
« it n • ■ f p • ■ tevne two Jion h a day « the rot iff dime this line o [| 
by inch i mu scan in Dow Mid build. up 4 big [>cn&cnt succe 
: 1 L c n'.-iitS nt W pairei printed on good paper .^kol u.s.el )• 
i ls! \ ■■ ; i tv , that any true « ,m understand it. 1 1 you will y 

:,.cn tl > . . ■ i lli' -. book tO^cllicr Mtlt nyisar'S iul.iiu r ip'K-ll 10 
■ ifteS in i'.v. h issue, both lot 75 c. lic-ufc with IwO years' SU 

■ ■ t ■ i ‘i i •!■ H 50 ceuli. Wire cl took dmw, 5 fle. Price of tbe Atuerttaci Po tiirv Advocate alone, 5 De 
Satisfy _ui»i tree. Canlunrand poultry bouk, tree. 

AMERICAN POULTRY ADVOCATE .^sy^iaduse^'n.'y!* 



a Laret city lot or .i large place in the couiitty or stabiirb* — 
rk — this book will shoo yo l the tried and ipuiot « 1 incih« 3 i 



written l>v P'djfar \Viizren.. the well. known poultry 
hriine n^retioninif lli.i" yfitli h.ivr >ri , n this ailverl Lyeicieii t we will 
in Poultry AdVrXjlc. j. Lhtjii £:jully printed moDthly ni 44 to J. 2 * 
Si. 00 . Or, book will be y>ivesi ns j premi um lor lira yearly 
alone, 5 Dte. Three uvunihs' trial, Itic. 



A Sjjvtil of 50 milts an 
motorcycle equipped wilh 
but IP lb., yet develops 0 



been attained by a 
engine which, weighs 



200 Egg Incubator $3,00 

Orer 6 &n 1 , IKM IckL TL,'U?jui Ij uJ i* U 

Mtradwtory Offwr. hatuml Utn l n 



fie* An£tle«, Cil. 



ITttllt l-y a mn;baiijc&I wl**rd. tin* only 2 SQ 
pnritk t tr or ane-chinet, bave 1 TMJ to STOO carta, 

This eenautiohiil dlnj^Uelty lathdUMM of thn nn 

be*rf|-^f selLiofi price or flit, lt h n built in fwocxig 

I BlillEitr AEaA'liln-! fftrfcoTT *nd po^daii 

imw**!, r ifc-A: • im •?=• ff Mik'd-!/ n • i m pi fy. HC.40A fn IIJMfc 

The Bennett $18 Portable Tsrpewriter 

dons work rf hSati-yriml mu.- 
CblnMI. t'tf) bit iinproYQ- 
rueut : viHllilo wrJtiny, 



Wr C*Ti ir Td-Jir- A 

frut itioro 

i : ! - G0 t‘W (4 



BUY YOUR FURNACE 
$ lO DOWN $ lO A M ONTH 



Our tiionthly payment plan of selling direct 
saves you the dealer's profits and charges 
for installation. The 

JAHANT FURNACE 

wiih ihe [jtfsirFitod “Pwn EMift If Ihest 

for fttiikiitn, s^honlB, holris. flnipcbe?. etc., because 
It delKtfs plenty of hc-af whrnrvirr sjvd whenever dfslrftl 
At A iavtpg of I S lo 1 , 2 Ln fuel Will. ln«ldll the JdhanE 
■j'^ur-^elf. We kf rad -coniplete ouiftt. IraisfTll J3rep,iid, 
wEth sped ill pl*n5. • let.iiEctl inStTlK'HdAS ami all netesSiirv 
tools for ias&Ltatiop , SjliriacliBi suituImI m hmi rtf aid*, 

lt f i it -e far frte iiiu&trattd 

THE; JAHANT HEATING CO. 

515 Mill Street AKBOK, OHIO 



SaveM 




4S 



page book. 



I Made $12000 in* One Year 

1 Will Show You How a.t Home 



For $3 I'll give jrou my secrets. Til 
w il E lead you over the rough spots 
— ' where it was “rocky” forme. 1 wi 
I will present a $1200 opening 
so you can Mart the New Year 
1 train you for success* Address 



o' 



n my heart to you. I'll tell you everything. 1 
\ ting started. Til make a smooth path for you 
act kali v I ead you. Then, when you are ready, 
u j cannot find one yourself. Send me $3 now f 
you want more particulars ask for my free 
404 Ohio Bldg,, Chicago, Illinois. 
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Retail Price 
Reduced to 



M a *y ^ The marvelous 
Jpstruiiwot that 
h;is been surh a boon to the 
medical and scientific world* 
-v Endorse*! by prominent pfty- 
sicians everywhere. t.'sed 
by physicians in their 
practice and can be 
used by an individual 
himself. 



Where We Have No Dealers Handling Our Goods Now \ 

We are making a wonderful offer to agents where we have tio \ 
dealers now. From $5,000 to $10,000 a year can be made if V > 

you will write for the big offer which we are making. We want represen- \ \ 

tatives everywhere* In every town and county* 

The White Cross Electric Vibrator ia easy to demonstrate* Easy to 
sell. Good profits for the man or woman anxious to make a big, quick success. 

An article that you can, be proud to sell. An article in which both the veil and N^fiH 

the sick are interested* ™ W 

You can show everybody just how the White Cross Electric Vibrator works. \ 

Just set it to humming and bumng and they will see what it will do for them. 

Write for the big proposition which we are making to agents and 
local representatives right away. Remember, we want a local representative 
every place where we have no dealer now* 



Power for You 



Power from w ithin ! Strength that is more than mere muscular 
strength — the strength of perfect health* abundant nerve force — the strength 
of the perfect man now within your reach through Vibration! 

Nine people out of every ten are only half alive* They exist — 
th ey do not really live. How about yourself t All the joy* of life, strength 
and youth may be returned to you through Vibration. For Vibration is life j 
it& elf* It will chase away the years like magic. Every nerve* ■■ 

L-vvry fibre* in your whole body w ill fairly tingle with the force of you r 

own awakened power! Stagnation simply cannot w p" P EE 

exist. You ate made aver— new— from head tu font, a n t * 

m Book Coupon 

^ Undtlrom, Smdtb Co. 
■■■'t/m De*k 1192 

V/ W 21S s. W*ba*h Ave. 

r/ m cmwo, in. 

/ ^ 6 ENTL k ni tej? : Without 

/ obJ ijratiem on me. pkmM> 
a wwd lne*lree mini fhDfltpaj d r 
m your boot, "Health and 
lleiuifcy.” Aktiivad iu«t full 
f particulars *>t IJac new otter 
1 you nrp mnhin^ ou t>ui 
ueaaiDS White Cross Electric 
Vibrator. 



Vihratipn r^lievea 
Indigestion 



Do not delay an instant. Send the // 
free coupon for our wonderful new 

will send it to you absolutely free and ^ 
C~~. ' >. prepaid — no obligations whatever. Learn nit 

*V.J about the wonderful Whit* Cross Electric Vibrator. 

Write now and take advantage of our 191 J publicity 
Th* white Cr«s« oiler. Do not delay. We will send tlie book abao- 

Etectrfc vihrntw Intel y free and prepaid* 

LINDSTROM, SMITH COMPANY j 

Desk 1 192, 21S S* Wabash Ave., CHICAGO, IUU # 
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The High 
Cost of 
Playing 
Billiards 
and Pool 



The expense of playing ifi a public 
mom dieters many persons who 
enjoy and would like Jo play thes* 
splendid gamu — games which 
should be within reach of all. 

Those who aie accustomed to play 
on public tables, with nothing to 
show for the expense, can easily 
own * Burrowes Table with the 
money so spent, playing on the 
Table while paying for it. 










$m down 



Toi'tfls are Terr —11 or 
mn dow uideiHmd i n c a |w>n 
nixe mad ntyte iwleet*u;i, and 
a if. fell : l I 1 Hiuount bii c h 
tiionth. Prices from Sin iin. 



f'rtiLH em fthonfl Tftljle 51^ 

73- *S0, at ? m(l3±5Ueitrft. 
Sa tirjirtt, $5 ner nontb-J 



BURROWES 

Billiard and Pool Table 



Reduces 

It 

to 

Almost 

Nothing 



Ruirowes Fables are splendidly 
made and correct in every detail. 
Leading experts use them for home 
practice. Full playing equipment 
of ball s r cues, etc., furnished free. 

You will need no special billiard 
room, Burrowes Tables can be 
mounted on dining or library table 
or on their own legs of fold ing sta nd , 
Put up or taken down in. a moment. 



FREE TRIAL— NO RED TAPE 

Cil*lei contains order blank. Ort receipt of thu. with finE 
installment. we will ship Table- Play on it one week, ii un&atii- 
fulary return, it, and an ill receipt wt will dund your 
This iiuure ypu a hee trial. Write iat the eaUilug loday, 

THE E_ T* BURROWES CO, 

l&S Spring Street PORTLAND, ML 




i\/r^ ! 
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How to Install Your Own 

Plumbing and Heating Systems 



Save all cost of skilled laboTl Save on aH material, 
few practical Gibbons method. My biff,, new book tells 
you how to install your own modern water ftyrctevn 
and lieutlnfl plwnt* Under the practical Gibbons 
method you can do it yourself. Plans furnished free. 
Before you build, before you make improvements, send 
for my great book. It is postpaid, free to you. 



Cl hhnriR Q My method will save you the cast of 
u m iuj skilled Labor, It is a revelation even to 
MW IHelOWl the most experienced contractors and 
builders. Get this free bonk ana learn the money- saving accrcts 
of modem plumbing and beating. Sec my bed-rock prices. 



Book Free 



My new book gives you greater buying power than 
your local dealer. Thousands of things illustrated and 
priced. Gasoline engines, hydraulic rams, pumps, pipes, 
valves, electric ligrlitsnjr plants, acetylene lighting: plants, all 
accessories, everything guaranteed. Send your name and get 
this useful and instructive book postpaid, free. 

Write tadiy ? Home ownen>, contractors and builders 
1 need my wonderful new book. The low price 
of my high quality material will astound you. Write today, 
just scud your name. The book is postpaid, free to you. 



M» J. GIBBONS* Dept. 5246* Dayton, Ohio 





The Truth About 
Mushrooms 



Big, Quick Profits. Small Capital, 
Now Is Best Time, 

Biggest, quickest, surest and easiest money-maker is 
growing mushrooms. Bigger money is being made in 
mushrooms now than ever oefore, by those who are today 
putting in practice the great revolutionary improvement 
in mushroom ctilture explained in pur new book, “The 
T ruth About Mushrooms/' Open your eyes to an oppor- 
tunity you never realized. No matter what your Occupa- 
lion or location, you can now 

Add $10 to $70 a Week to Your Income 

wiilinut E n if* firm ce with presr-nt urnik- Small capital to start- Men and 
women ljjei easily cj|a it. Nnw it time stall, This gTP.it bnnt piplaLps 
Everyth jug Irani A tu Z, imt! thEtags which eren :n.my siju^-liT"<mi grt.weTH 
never knra before. {".tL firSl.SmncL inh>rrn,Llmn Jrocn the ureaLcvL [.r.ictL'al 
■ u Ll luritV - Sim! in the world's, tail •iiicHn.tf navr. tirOw m 

Ueliurt, Shed'S, taxes. e!s , ur increase yKUbi profits ini-sii>‘ fold Lf you. ire 
nlrtwdy iv Send fur the Iru Iwlt todar sure. 

Bureau af Muslirutifu Industry. Dtpl. 10, 1342 N, Clark Si, ,Chka|e,tll. 



Pleuxe Men fieri Popular Mechanics 
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I Lf» of Elegant Silverware I 

and Big Book of 5,000 Bargains I 
in Home Furnishings--Send the Coupon | 

This magnificent silverware is o£ warranted quality 
and made by the celebrated house of Wm, Rogers 
Vkjx A Co. You Can get anything you want In silver, abso- 
XL Juiciy without cost. Write quick for illustrated circular 
[r<sm which to make your selection* 

3p - From Forest to Factory Direct to You 

Oor bueineos bas reached the emxmau? ii where w 
m own and operate eur own f.jrest-s * I u.n-= i ^:.r ■ - i I rr- 

T fwtMia, wii-choD&ea. Our Tpmngfn.ci(csi-ii 

1 | i*- 'liiiip.'; ■■ th‘‘- lo^r-Bt <'i rmiLirJ. i in diri-. r rl 

- I, ticnabt. Not omo : r.iiid I ^ 01 * 1.1 sr, ( . a r . 1 



State.. 



I Jyv:- n 1 1 me, postage prepaid, your 
Jp Book uF 5 . 0 LHJ li.truains in Home 
. MT ur rustlings and Full informrttion 
i : : i; your gifts of Free Silver^ 
■r wuru to your customers. 

W ^UNCDLN, LEONARD &C0. 

Kra, ^ 107© a 7th St* 

Hnl it*- CHICAGO, 

mf huj of nfl it 

l Dealers or ILL* 

Can Buy Far 

the 3 articles illustrated ^ 

goods o£ sued dependable 
quality, 



FREE TO YOU 



IF YOU ANSWER THIS 
AOVEHTtSEnreMT 

Mftj] 1 hi- coupon nnh^fcow for 
FfMflaMrt Boektnri em'itlqr from Wh-il 
■•:!:■->■ • >■■■::- ! r , • •: ■. v,T% . Doh'Lj 

Jrouristf a chiuic* to jf.nr- rl i 

30 Days’ FREE Tr 

C.Q.D. if Oesired— 

mCJr fy , W* u hi 

■of- noe- f<iprth *-Ltn untc-r. hlhnccQb IS 
d;ii". Lii* llbeni, rnjfij Lhen, \* iicTwOT 
ptnnMiid, T^inimnnsEn f- IJ r-iif □□ I nil j-imJW 1 
irtidiviH bntli war>. A lioadr w u hav./ I.lNI 
It JLka st*- . J^ncflSn, [.*r±iw.l pric^H, 

14 row (IflTO* W itr'.n frHl.1 V ■ l 1 III I it 



fclKl ^BnldjUr VJ, J ' 7 //.i 
I c»#h w»tJi ifflkr. 4 'Villi 
' liwi 1 Wm 1 eui t-jfa 3fl 
li a-om anm t ihm> 

i«M>J M-niJ Iru'i'l Hjif [BLklft 
iJ.i’.n.'O e 1 lid I: ■- ; r ir-lcimin*, 
irtJiui'iiM uiiij itiiier. Sbo4 
ii'ji riiiflf itivic. 

f*#| toy* iTthst. 

bVt CHICAGO 

AiHiiMrtsfkw/sniiihbVtfi fhniril |2UJ 



IfNEW 

I 0 H DRESS 
£6 FORM 

*0 Students 
V h o Enroll 
This Year 



Double Screw Binding Gamps 



TP” 1 1 1 1 iJ¥l rfitifio Ah ows the niF-e of th e «! nAblu 
screw clamp far bent plucking nr tihtyith^ v 
ins; it drtcu a»oy with all w&Ikw nr 
Milder* and the sot! Leto tin urdsef screw 
prtrrtmt; the jaumulnKOT m&rrlns of the 
AfKiJ, These OlnatpH n-re innik' iti fh 
Biren Write for Cimil&r C 5 uud Mi't LieU, 

H*TH.TAOTVP-il> BV 

THE DUCHARME MACHINE C0-, 3 W Reside Air. M^n 



NO REFERENCES 

NO BOTHER. NO RISK 



ONLY tiring ihl^ GENUINE 

■ VILAK :ul-Jrij!ti WATCH to 

I Wtli sdfuslrd, 7 ir-.-.r lH t Ufjii ijr ■• ■■ 
I incnt. Kfi^rnnten.1, 

■ l«U*e. PrfccJuXOD jQ 

Sr-ss 5 4 t-T^h <lts- QJ/J?, 

tUnnta Uxr£Cfi?qy£ a “I 

nr puvmentK ait; exUudcd .J 

(i Tij r V 11 lil nlS:-. ' ' ] hl l i.'iL'C'i l jJK 

tl to 5 IrLtl; Is ^ilh the IW^ 

Bt| It lha,t -'Ii 5 wil | cider It. 

Your rafcrh nL ai^hn. Tfc 

It'lL M VUMl Ii* 4 |&tf %..■ 

match. J> writer b lawyer. 

I At lM*tnU,tPill ii I*" utiniTi-h 

«I)r vitb 1 1] hill at ii nr rlhfc. ,jdK|H 

lb ItlDHllTJLld HttJdir'TItO Nf 

dinrf Frifat iiuilfirMiriirir ,.^Hw 

1'SlTF.DWJLTfH HnK,t'(l|;|’, W^ ^ 

isnrtrth Aw.N.i.nn 



AMERICAN COUMOF DRESSMAKING 

IM* Cemmeru BMiiRpli.' u Kinui CEry. Ho. A laIJi 

1‘1'ralr Send nir 7‘trtjt Free btlalt, " Leltdfit by Miil " U I 
erpUminx 1st: w I o;Lrt tjve tiitlt oai my !m:ue Kewin.|f ; a'so wild 
The ONI-; HOLT.AK CASH CllT-i.UT CHUCK III ippEy on 

TiiJiioJitod tell me hnw I ^ao new "COMPLETE" DrtuFfifmFrti 



WRITE FOR 

FREE 

WATCH 

BOOKLET 



I TtllJd MOPKf. 

1- ■ I i f e hepiS ir 

;i / nUvTHCton .I 



Aii dress. 
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Tfll4 

Bunch 



f rt t'emiPpc 



TKu Mba I* 

Milking Mon*y 



Tirea 
Will 
Mnhe 
, Several 
1 OuJtairS 
I FrolNitj 









The 

>ew 

M-auey 

M ;i k i nsi 

Hlihu 

nwiL 

Start 

Now. 



Pat 

Youn^ir 
Where Tti» 
Man 1)4 



Be first to enter this new 
business in your town* 



big paying 
Open your 

pockets. Let the dollars pour in* Act 
quick* Every auto sold means more 
tires to mend* Automobile business is 
growing fast — enormous field for tire 
repairing* punctures and blowouts 
are common. Tires need retreading 
and vulcanizing* Something going wrong 
all the time. Thousands forced to buy new 
tires because they can't get old ones fixed. 
Think of the old bicycle days — repair shops on every 
corner — all snaking inuney — busy day and night. Autos 
make same proposition over as [hr — only ten times bigger 
Users of Haywood Tire Repair Plants are 



money. Johnson, Tex., writes: 1 nttdc u 



and better, 
making big money. 

high as $18 profit in a Another man who bought a plant 

September, 1911, writes he has cleared over $3000.00. That's 
going some!! Operate & plant as side line in Connection 
with auto business- garage or as an independent business. 
Find neighborhood where there's a bunch of autos — get all 
the steady business besides transient work. Experience 
unnecessary'. You learn quick. Simply follow directions — 
practice a few days on a couple of old tires and you'll be 
ready to coin money* Business comes fast and easy. 

Young men! 
and hoys re- 
pair father's tires — get money he pays garage man. 
Get the neighbor's work. Make money to attend 
garage and repair business. Auto owner* — repair your own I ires — save money — pay for your 
We have outfits for home use. Anyhow investigate, Send today for catalogue. See the wonderful 
possibilities in this marvelous field. Leam of the enormous money-making opportunities inthis fascinating new business. 

HAYWOOD TIRE & EQUIPMENT CO„ 539 N* Capitol Ay fl , Indianapolis IiuL 



college or to start 
outfit in short time 



Repair Tires at Home. 





MOTORCYCLE SUPPLY CATALO^JE 



Lowe j i price/ -largest eveh uj ued 

■anteed articles fur the 
owner at rock bottom 

prices* 

A hundred new imported articles 
you should know about. 

For 4c postage, catalog will 
be waited to 
you. 

Write 
today. 

MOTORCYCLE EQUIPMENT « 

*53 HAMMONDSPORT, N-Y r 



“Count the Indians on thcRoad!* * 

SEND FOR FREE CATALOG 



THE HENDEE MANUFACTURING CO. 



971 Slit* St.. 

. Sprin jf field, Mnu. 

MafCert of the InAiatt Motocyvhi. 



A new salt - bear in g art's at Lynuu, near Manchester, 
England, is rapidly being developed. Several thousand 
gallons of brine per hour are being pumped from a 
bore hole sunk to the sail-bearing strata, the salt bed 
being £H)4 ft. thick. — New York Herald. 



Build Motoreyele 

Side Cars two parts* Four CJ 
models to choose from* Send $ 
for Catalogue and terms* 

AGENTS WANTED 

L B*Mtir Sid* Car Co., 119 Broadway, Cifnbiirtpt, Mmi.j 




THE FEILBACH LIMITED 



Typifies Speed and Luxury in 

Experienced riders demand a high grade machine, 
is backed by six years' practical experience at the hi 
the riders’ requirements and by up to date machi: 

P i/]p m nnfiHpnrp Its quality is comp, 
rviae in woniiaence bile. sh. p. longsi 

and bumpless. Standardized parts; long special guarani 

WRITE FOR TERMS^fcNJ 

FEILBACH MOTOR COMPANY, 1141 



OR CYCLE TRAVEL 

Feilbach Limited meets this demand. It 
Is of a motor cycle enthusiast who knows 
and organization to manufacture it. 

)Ie only to that of the high grade automo- 
ce; offset crank; clean, silent, smokeless 
Belt, chain drive. 

IOOKLET 

[olton St, Milwaukee, Wi». 
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Get Your 
Canadian Home 

from the 






E will make you a long-time loan— you will have 20 years to pay 
for the land and repay the loan — you can move on the land at 
once — and your Canadian farm will make you independent. 

This offer is directed only to men who will actually occupy 
or improve the land. 

Why not go where you can own 10 acres for every acre you own or farm here ; 
where every acre will produce double what a worn-out acre produces anywhere? 

Not on the face of Mother Earth can you find better land than this rich virgin 
Canadian soil The enormous crop yield per acre prove* this every season. 

We Give You 20 Years 

We will sell you rich Canadian land for from $11 to $30 per acre. You need pay 
only one-twentieth down. Think of it — only one-twentieth dawn, and then twenty 
years to pay the balance. Long before your final payment comes due your farm 
will have paid for itself over and over again. Many good farmers in Western Canada 
have paid for their farms with one crop. 

Here are some of the startling features of the most remarkable land offer 
you have ever read : 

We Lend You $2,000 for Farm Improvements 

An offer Of a $2,000 loan for farm development, with no other security than the land itself, 
guarantee* our confidence in the fertility of the soil and in your ability to make it produce 
prosperity for you and traffic for our lines. 

The $2,000 cash loan will help you in erecting your buildings and making tilings easier the 
first few years, and you are given 20 years in which to fully repay this loan. While enjoying the 
use of this money you pay only the banking interest of fi per cent. 

Live stock and poultry with which to equip your farm'— the best that money can buy— will be 
supplied you at actual cost. 

If you do nut want to wait until you can complete your Own buildings, dig your well and culti- 
vate and fence your farm— if you want this work all done for you — before you start for Canada- 
select one of our Ready-Made Farms— with home and buildings complete, land cultivated and in 
crop, ready for you— and pay for it in 20 years. 

We give free service -expert advice — ■the'vahiable assistance of srear demonstration farms, in 
charge of agricultural specialists employed by the Canadian Pacific far its own farms. This 
service is yourt— free. 

This Great Offer Is Based on Good Land 

The Catl^Laji FacLfic uftrrt vuu the fnlCLT GIs CAith f r ffrairi 

growiiLE, cattle. ilieep and horse nlsLor, ilnAf iflnir-j poultry, vvkc- ^ . . 

o-iblts Aiid. e-meral mixed idfmLriK: — Irrigated kDd6 tor LdDcjuIyc S-imLinii F 
— non-lrri2Vti(l tracts wish ample rainfall ■ r oiliest aad strain lanninr- J 
iRe-mensber, eh.rst land* are located on, or near estahSiphed lines n! rail way, j 
(i^ar established toivas- r 

Yom new hoiue and jxmr fortune are ready for ytw in the lAiiiOu-,, j 
fcltfk Canadian Wot. with Us tr,.isrnificesi[ soil, goad clitr.atc, cLulf hfi*. J 
public srhnals. jfOdd Piati;e! „ piv.nl hotels, unsrvelkd IrailSpOrtatiO:i — j 
and iO yoars in which to poy for your farm arid ropey th* . 
imprOvAntt lit Ihh. 11^-ri in Che L;ut lieSL We l— when: your oppoi- I 
dmity Lie*. DoiiT delay. M,-ui tho eoupon below « ouc*. The besl I nrf I 
ivj]i l>e takea first — su Hate Is prtcicwE tor sou. Writ* today. \ 





* 

HAHOoeoit 



□ Book op I I Book o& l ~ \ Book on 

Manitoba | I SukllchtWan | J Alberta 

(Make a craps In the square opposite the book Wanted) 
£. E. THORNTON, Colonize lion Commissioner, 

CutdilB Pacific Railway ColooimioB Dppsrtoie&tt 
UZ W «t Adm St.. Chituo. Ill, 

Please send me the books indicated above. 



CL E. THORNTON, Colonization Commissioner f 

Canadian Pacific fit iitwav Cvlanizatipn Ptpartment . 

112 West Adam* Si,. Chicago, III. 

yon S.I9 J Tfl h II Loiv in mU fi-pHiirg lw u n- L-k lor Ini i- in- 1 

cl r>D raudirniny luduitripl m 4 wiSeaitijfH In all j 

J. 



Name. - 
Address, 



Town ,,, ..State. 



jiiir.iiirrirniuliiiiiiMiCi'IIBlII 



!iili , II: ii|i: ii; .ill . * ill" Ilii'.illi, 'li '!' '' ill ■!!!' :»L 111:' IlWIiMMLI PliilElllin lElHi .llllllflllirilllKlirf jj^J^ j g | 
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$ 92 ^ 0 — Our Price 
for Next 30 Days ! 

We now offer the Edwards "Steelcote” Garage 
(1913 Model)* direct- from* factory* for $92,50. 



But to protect ourselves from advancing prices of steel, we 
set a time limit upon the offer. We guarantee this record 
price for 30 d ays only . Just now we can save you $35 or more. 



Edwards Fireproof Steel Garage 

Quickly Set Up Any Place 




An artist ic T fireproof steel structure for private use. 
Gives absolute protection from sneak thieves, joyriders, 
fire, lightning, accident a* Carelessness, etc. Saves $20 to $30 
monthly in garage rent. Saves iimr, work, worry and trouble* 
Conies ready to set up. All parts cut and fitted. Simple, 
complete directions furnished. Absolutely rust-proof. 
Joints and seams pe rmanen My t ight. Practically indest rue- 
tible. Locks securely. Ample room for largest Cat find all 
equipment. Made by one of the largest makers of portable 
fireproof buildin gs, Prompt, sa f* del i very and satisfaction 
guaranteed. Postal sent today brings new 56- page 

ilTust rari'd Garage 
Hook by return 
mail* 



The 

Edwards 

Mfe. a, 

cm-sto 

ErjIeiIp* 

Cinduajli, 

Ohio 



III “looms head and shoulders above 

nupmooue thG comnion ^ of t « s - 

<H 3S” Roftdi ter .folly equipped, $&75> F,O.B. Detroit. l, 32" 
Delivery, fully equipped, $950. F, O, B. Detroit. ”20” 
1-L P. Runabout, fully equipped, $750, F. O. B. Detroit. 

WRITE FOR DETAILS 

Hupp Motor Car Co- d^troTt^mich! 




No hill 
too Sleep. No 
sand loo deep* 



OLYMPIC <£1 enn 
4 Cylinders $1DI/U 

MAJESTIC fr1Q7C 
4 cylinders *P X f u 

SULTANIC 

6 cylinders 



JACKSON AUTOMOBILE CO* 

1301 East Main St. JACKSON, MICH, 



WINTON SIX 



“When the Maker Fails — ” 

If you buy a car whose maker fails in 
business, you suffer serious losses. 
How these losses affect you is told in 
our latest booklet, “When the Maker 
Fails Shall we send you a copy? 

The Winton Motor Car Co. 

24 Berea Road CLEVELAND, OHIO 

World's First htaker of Sixes Exclusively 








Motorcycle Supplies 

We Make the Price 



To per oiir Lateq hoolt FREE* civs rrnne of root 
nuXor'cyetc. This is tin* nimi complete exclusive 
mottiit ycle ari e-ssory ca.l3.icic ever pub Li jibed, Ym 
can't aJFcrfd Lo be without it. Addicts vs today. 
Motorcycle Supply Department 
Kan*, a* City Automobile Supply Co* 
ISftl <Jnitd: Avtr* Kicisia Citf, Mam 



WE SELL YOU 
AT WHOLESALE 



Agents’ Fries One 

AMERICAN 
Motorcycle or Bicycle 

tinn« lEnnsrtf Ib ind-maiie alfwiorr , 

*1 i'wl Wti|»mm(orataiD|{. Saywbrth- * 

Ivv VI 1 6iter«si,.-J in StoVjrcjefcBi of BJcj-cin, 

ihfkIhmv mmmeyg.F io„ kkm i vr iru FUd*., durian 



at a smatl cost, by using our 
attachable outfit. Fits any 
Bicycle. Easily attached. No 
special tools required. 

“It Runs Finer* 

Mr , Blackctcr. of Indiana, writ * s ; f4r / 
received my attachment in first-class con - 
ditto n. 7 he motor was easily attached, 
and runs fine. It does not take on expert - 
riiced person to run a Shaw, / recommend, 
it to anyone desiring* at a small cost, a 
motorcycle for potder, speed and reliability. " 

FftFF Rdf) If Write today for bargain 
met DUUA list and ir ^ booklet, fully 
describing the SHAW Bicycle Motor Attach- 
ment. Motorcycles all makes, new and 
second-hand, $35.00 



SHAW 

Dept, O 



MANUFACTURING CO, 

G4L£SBHKfl f KANSAS 



I hi a lamp gives very power- 
fill light, clcair and brilliant. Burns gas — makes 
its own gas. Simple and eziy io operate. Noth- 
ing to get out ot or Jet. Nickel-placed, Will not 
jar out over roughest road* — abvalutdy g.is. right 

flflS uiiltwud hnUrlwt -erm IwattOthed to 
hb:iul . r fork - *i H 3 ti h -1 R.ti l« v o unjr nn*)p Huy 
til lb- lamp todrty At yentr demlur or irrite us 

MrPGEhJJlI BRASS tip,. F. 0. Static K. BRIDGE Pliltr. COMl. 



The most complete reference collection of drugs in 
the United States has been installed in the National 
Museum at Washington. 



1913 Peerless Motorcycle 



ONE TENT 

Q-5EW* 11 



' ruERUSS MOTORCYCLE CO., 1 79 !M;im A«„ mm, MASS. I 



MAKE YOUR BIKE A 
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Tlar Dclroil Cofaiblnp I K>n 
pn>vidp 3 (hr home willi c 
Gaii Supply. 

Gas Ip Light with. Gciq 

Giia |(j Hent Wak j 

laundry and either u 
city coal lias, at lie tf , 

On rtJi- HYLatkrt <rvfr forlM 
1 5 . l,lCK : i n ■ i. : iJy . u 

ter**i you. Write Its-dap 



nip Machine 
■ati* factory 



■tier cod, 
lyran. Moie thin 
Wl L’Jt.bliip will tft- 
for copy, and naira* 



vyvrwtr- 



('.nrliurf^r jp r ^r FTOUIld 



tljubtDc in hiM'-utat 



For 1913 

MODEL H 

Lightweight * . . . 

MODEL K 

4 H. P. Bait Drive 
MODEL M 

5 H. P. Chain Drive . 

MODEL L ClOiCA 

7 -8 h. h " Twin” Cbm Dm* 

ALL Magneto Equipped - 

Silent— 

Reliable 



$165 



$200 



$215 



1 1 Is tin I y 
Wil.h’itjjfitc- 

to tt-fitrt the vaat 
a^oipiBetkt fth'l the Ji 5 j‘eri r&’ 
L‘iperienoa of tin? great Pope 
BicycJe Ami Autubi^tiilB works 
to produce tfio he*fc lnotcrajtile. 
These alrcjic'.T famous roodtojK/l iffili that 
r.r/rrVfTt r< jr. 1 t r i; it e i hei r m^riofiiy they 
ecuH lewi instead of i-itoyt;, 



Riding a Pope Motorqjcle 
is Glorious Sport 

Whether You Use It for Work or Play. 
Mites to It are Only Steps. 

FOUR MODELS-FOUR PR 1 CES- 0 NE QUALITY-POPE 

Full of Features* Consider These Two: 

Rear Sun n0 'SiKnprKinn en-luBire Popo Feutare. Ceil 

ftCdl LiprilljJ JUhpinblOrt Springs that EXPAND, Mi* m urn emm- 
lort n&cl Mil the where otn^r foriim rvtuind it, — tht^ ir^ nil 

eomjiiressmn hn nthr-r Niidl uom pel linn Feature of 

comPirl, safety and cii^ta, In i.Iilc^ nT spring n-aistancu vnu 

H- l wpri ng amaiaLanca. Try it cut. You will In- x'tUlnifliaatic over it 
«■ o t'nn ! t lay too much >( n-ns on tin- wandei-ful invention. The 
only Bontto of motion is the fin-ward glide. 

IWrh^fl Valves p 0f* J Hartford Antombbiles won their «rnra 

UTWlnau I dives wjTlj lIm* feature, new to motOFi-yelrn. hut 

provivi an.i practical. Ir givea the luesr. power, the anion l h i j ^t- 
rumutig, the greatest np«Hl, llieieust need- (W-mlen t ion. and tke 
Hruatewt tKctriHibillty 

Other adyanTageii of Valves in the lieiul, an shown on Models L, M 
and li : - The e«i i re Cxpl'-wian in directly over the unton. All 
energy developed it nn»li«l with no W* In time or tores, (rtmighi: 
downward with itmxunum power. Least nurfaco er posed tolicnt 
u*« eoollna MiA*t i^nudete ejthunss. of spent aicuMrit Utmost 
newer. I«u*t wsight. Itiwed wanwllue and oil uantumiption ami 
minimum cost to ran ami maintain. 

imi Motorcycln Catvlov Now Ready-- ] IaiLiIiciciir-.t moior cycle 
C;st.»lnjf yet iiimed. Write UhBfli tuf A ciipy. 

The Pope Manufacturing Company 

479 Capitol Av*. Hartford, Conn., U. S. A, 

Also makers of tope Bicycles, Catalogs Free. 



BRAZIL'S BOOMING CITY— -A great scheme of 
public improvements. involving* an expenditure of 
$20, 000,1)00. has hern uaugurated in Sam Paulo, 

Brazil, ■which t* the capital of the cofFec-grow- 
.state which hears the same name. The name of 
this city is known tu comparatively few persons, but 
it m a thriving place of nearly 400*000 inhabitants, an d it 
is estnnaled at th,- present rate of growth the number 
will re-PCll the mil Hon mark in Ifi years, — Philadelphia 
■Record, 



$40 Motorcycle 

We have the largest lint* of 
new and used Motor cyles in 
the country at the lowest 
price*. 1 ,v e also have n thor- 
oughly eutuTjped repair de- 
partment ana are in position to fumisn repairs for any 
mac I line Send us ynur machine i -s (nreitiHiiied. We 

i»j;- ■ : i: h fox - * ■- it’ . hand motorcycle. Send far Catalog. 

HARRY R. GEER CO., 888 McLaren Aw. ST. LOUIS, HO. 



Save One-Quarter 

the purchase price of motor cycle accessories 
and parts. We sell guaranteed goods twenty- 
five per cent cheaper than any other house. 

The Motor Cycle Co-Operative Co. 

650 Woodward A vc.. DETROIT. MICH. 



Solar Motorcycle Lamps 

in;!- the neatost look in e. strongest anti most 
efficient lamps made. The product of light 
^■Hicialists, makers of 90'f- of the automo- 
b;ir, lamps used on the high grade cars of 
America. Catalog 1 -show^ many styles 
— gas, oil and electric. Wxiltfiirii mday, 

BADGER BRASS MFG. CO. 

Kniofiha, Wb, New York CIty,N. Y. 



EARN $3 TO $9 A DAY 



Mechanics, Mill men, 
and Shopmen make 
e>ctra money during 



afTi m i 



- IT. ™ T- IIMLUIK 

Spare time selling Photo Knives and Razors with Scientific- 
ally remijered Blades. Sales easilv made. Special 
agents instructions. Write today for Special Outfit offer 

CANTON CUTLERY CO. + Dept. 259. CANTON, Q. 



i LST ABU S II E 3r ]N42j 

Reed & Sons Pianos 

Highest Award WarliT'^ Columbian Exposition 

Now Sold Direct to You from Factory 

:1I I I > .1 Y«; ]■■ K !■: V. T1 L I Al. I N V O T 'It HUM !■' Tu liiT vftti t‘ mv|i I i nif.' 
■ l * ■ 1 I n tint m aii vsl 1 1 ct- a qu i rtni. F« i r I r«*. i ( onk uiJd reiw 

REED & SONS PIANO MFC. CO, 

1 ii:pl. R!. Coi. Judisijn Hlvil nml Unhuth Av t . CHICAGO 



Cno-k with. 

the bath, 
xomniun to 



fix 1 Co, 

Detroit, Midi, 
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DON'T 



Invite a Firj 

Temdfc a Thief — 



elcome Vermin 



by having wooden locker Jjin your Club, 
School, Gymnasium, Factory, or Offices. 
Don't look for trouble ! Install steel lockers — 



PLAHUHED 
STEEL 



LOCKER! 

You would be surprised to know how litt l§ they cost— and they last 
a lifetime* They can't burn, nor allow | fire to 
spread from one to the others; they (pin* t be 
opened except by the iis&sor a blacksmi] 
they can't become infested Ttith vermii 
is, if they are PEN-DAR Lockers. Drop us postal foi 
and a volume of helpful Locker Information* 



No* 1000 



EDW. DARBY & SONS COMPA 

243 Arch Street PHILADELPHIA 

Maker# of Steel Cabinet!, Bin* and Shelving 



proof 



INVISIBLE SUSPENDER BELT 




Fits instantly inside waist band, entirely out of Sight. 
Does away with unsightly suspenders and uncomfortable 
belts. Keeps trousers up neatly, securely. Keeps shirt 

tlii-wil, t*re' 1 '* n! in ' J Wp gfieji-” Wundertul fur Lit h;en nr thin men. A 
Mtceviltv luf alt men’— tuKhifliCS, fanners, oflkt uitu. cnrifrssinrui.1 iuen. 

TRAVELING NifN -Tiir K«-Kc-Md Suvendet Belc St a wal sldr line. 

WrftP 

ju.', | ~j F< -r tf-rniK and 

- niVirv. Send 



an J v-. >:r waist 
nirai -eintiit 
1- i h.ui : ■]£ l;*]! 

;-t J 1 for sl]k 
In':! — -I'ld full 
Uprvey 
i ’ ■ ■■ : ti J'Dfl 
t.rtn. : - ntirely 

IwMsfted, 



KO-HO-MO BELT CO* KOKOMO* INDIANA 



For three mcmtl];! o-f |hc year the l"*n of (Iurtoli i si 
Tibet is situated at the place where it is designated 
□n the in.i p, T>uring the other nine months it is not 
there at all, bul js about 40 miles farther south, at a 
much lower altitude. Climatic conditions arc the cause 



BRIGHTEN YOUR WITS 




1I3SM Lui 



with our brain tickling 
or three good ones for 

WONDER NOVELTY CO. 



izles. Sample for 10 cents 
cents* Catalog included, 

?t* |* Box 123* St,. Paul, Minn, 



ernr » c des? house flaks 

uCiUuWILE D Beautiful hoses 

300 cosljp $1300 to $8000. Price $1 .00 
SEDCWItfi BUNGALOWS AND COTTAGES 

jO New uBgns,$1000 to $4000, Price SQ C+ 
FoaAL.2S^PA r ill send you BOTH Books. 

tESULTS, um&ult a man »I ea- 
rtDLiliiJCTj lor GOOD WOKK- 

1EDCWICK, Architect 

E Ktrh an Min :ie apnl tw, Minn, 

S«ld 25 th. Stir Chardi Portfolio 





Stain Your Bungalows 

Don’t (Mint thorn. Stain twm all over, roofs, siding and trimmings with 

Cabot’s Shingle Stains 



_Yc<7rf3.i/i *i‘ Shepard, Architects, I". 



The <- painty’' effect d 
ditions, but our stain 
that exactly suit. The 
can be put on at half t hi 
wrjods* away from skill 
them perfectly 
preserves the wot < 

Send for samples on 
SAMUEL CABOT, |lrt„ Ms 



not harmonise with bungalow con- 
fi nduce the soft, transparent colors 
only half as much as paint, and 
,-xpense. If your buogalow is in the 
[labor, you or your man can apply 
tade of Creosote* which thoroughly 
[s Stains are sold all over the country , 
name of nearest agent 

iritiQ Cti«miits, 6 QHvtr St., BOSTON 





Bathroom Outfit *35 

Hyoey white emirnel nut-lrOQ buth mb, white enumol bindo. 
Bnd Titremid china toLlct with imk *rnt rind nickel (tltsied 
fiii-ii imbiiii^s, Any liaidy [-utvon tvin Initul! mi till : tu.i 

hot metal req n Lred. 

Water Supply System $40 

ill nrk Bteel Tank, 14-3 gut km e*j.nrilv. -l L v ipfh Kr^i Lined, 
lXmh l(j Actio n , Combi rtfttl l:i n A i r fln d Water Ptt tu jt. i neiiid Lag 
nil Pi pm, Fittiajr-i, Y&Ute. (Sfnitfe^ oUv* compiete- 

Heating Plant* 9&5 Up 

Wp will fifive yon 30 to SO per cent on ft moil ft rr- ultiim or 
hot water heutlna tjypliMti, (■omiilotO i ri cV&b} dot itll. 

P Rew»lr Our cntilo^ne illmrti utea anti dt'flcrsbFMi 

* DOOit heat in a plimra. ijuthrooni outfits, pneu- 



_ 3 a be.Lti.int nnd 

end Fott It Today. 



im dtle wafer supply systems, inid ft 

plumbing line - : U wboicBtiJe prietis. 

Chelsea Manufacturing Jk Supply Company 
135 West £«& St- Dept. D. New York 







DIAMONDS WATCHES JEWELRY 
On Easg Monthlg Pag merits 



1 SMA.SH TDE TERM^ W 

Fine. WMfc Pcrfeet Diamonds in SoltiGold, 14 K.ira^ J^tnitSSE 
SlvUe Mounrjfiffi, No ntacef where you In'ewt 

YOUR CREDIT 15 GOOD. Lower prices Sp 
than all caab luouara. Send name anti ad- MS 
dfL's* fpr juararilM kA fisy WPKflE Jllife. W, 

SQUARE DEAL MILLER, Proa. W 
Hilfcr Hoefe Cfr MNilkrBHs. DETftOLT, MiQi 

AV-i n:h, {f- in d)?r. On t. '//£ 




I |cll ynn Ilf’WF r**d artl Cl if pi- 4 [i 

■.rle* t: i f ■ ■ . : ’ ■ wnnocAMiiy. 

ft n wiilmy. Opportunity for |rv™i ' 
^ * j l ’ a en'ittne my ntrl ! -..Uh Thirtj 
" '* and m t-fa mi e r. I Uia 4%d 1- J 
ntanlutHdy FHER. Send Ul^Vut J 
FREDERIC LA pELLE. 



of this migratory habit. When the heal grows too 
intense for comfort the whole town picks up Finrt. 
driving the henis of yak^, sheep and goals, moves 1151 
to the higher almitite ai d the traders from India at 
once begin to drift in. 



311 t- if *il hrr « 7 lt. Pit Ml' 

Mvitd f.Lipip'inaiilii a.wjij p 

■V - lien,! •rn;-!' ill -i :, 1 , 4 - auction* 

Pri flipnrliaefr :j'ii Menace 

"All Abaci* V.iurt iviiiij” 

1 C' Add a-ldrnii TOll.tW 

lac h son. mich. 






THIS TT* 

gun r , 

You can ca:-rv a gun, if 
tive WATCH FOB. Just 
Exact miniature 
shooter. Metal 

HoSster, reminiscent 
days of the West. M 
the famous 1 Alamo” c 



this attrac- 
il lustration. 
Cow boy Six* 
in Leather 
..he Gun-carrying 
' '•* i • h fi 1 gunshot 01 
of Texas Liberty. 



HowTo Get One FREE 



To introduce our grt 
zine, brimfel of go 
typical of tnfe.W-f 

Scrip-lion 
and we will sot 

l^isto! Fobs 1- kEl 



ioiit1i west era maga- 
r-.-.i -blooded stories, 
'i!i ■ a year's sub- 
$3. ft 1 for 35 certs, 
|e of these handsome 



Send 35 c fcoin oryfJagB-s) tixlay, to 

Disk P.M., INVESTOR PUBLISHING OP. San Antonia, Tims 



■c 



MODERN 
A M E 1 C AN 
H O M E S 



- H«Mbur 






: Aur 



3 PONY:'rwc>: 






FREE 



nA 



to Carpenters, Con 
tractors and Builders 



"this bdif, atw I'L.m buuk. MoJitli Atnertcin Hnniti, r *i) M., n jj 
hundrtds oi viUiaLte suirtsatlciaa, lQSplitM wUh uomplifft- ptarnf 

f' *r every istyl* el hCiiiit, irttfiL L‘:ib nittliura priori) cpp-iet to tlie iri<:st 
PlIaUhI subLrtMii :n.. I nil; 1 residences ilu a r.ir^n \ .uiciv ul ipirunent 
tulUIICitts. iihrjrics. chiitchfS a&d itistltuiieflil Guiidlnp,, ter,* housed, 
naragra. best houses — lhe hifst fn Hiodeim nT -h its ,: - .ure bv the frcai^vt 
Amerk-m Archlteels. This book of titans (siS^iivLS in., pricitnl ua 
spKfei paper and subsLantiaLLy bound. 

THE CYCLOPEDIA OF 

Architecture, Carpentry and Building 

consists or ten mas-si ^ v.> 1 ‘ 

uisirs; 4 .rM Tija^rs. fjtliJ in. ; 

4 . 0 W i! 3 uiLratinii.S. fi:l| pure 
pi. ues. building [SldiLS, diA* 
M’iSTiiS, etc. : ]i 1,1 1 1 d reds o[ 

valuable tables and I'oira ulas t 
carefully cross -1 ndeiMd tor 
quick, c«y rekremoe. 

This wort covers i«q. 
Ltitip fn th* buiL- tnir yn-trs- 
lions, from, the hist rouffh 
sketch nl the arohitfi-t to the 

... .. .eludes wood, 51 one, steel, and 

reinforced concrete construction ; esUlcutinif and VDatnicCta if t A nludj of 
Lite Creek and R»:nan Order! i interior lLniSb;n|f and deearatlnii ; and 
modern house Lf.h i 11 i 1 j ^ and saaimLon.. 




- l J nrt till T 11 Me <tt C'uiitlNntA- 



'■ reli .1 ivlrn. 1 . 1 r^nhi»nd T P(>npwt(T* amt iri-hlireetnT*] llrmwinf, taltir- 
I (l If. IVi| end Ink li..-ndrrin.B, 'J he (iril'Ti, ^nperiniiDdeneri, Strew el fi 
Ol 'imi-rlnis. If n«inirv. 13 ri a I n rirti rnnfr^ti. I irp.-ni i-y. St.’F-l S^uarir, 
Seal r* ivail-llnL*. IlirlfUi, 4 tee) roulriilkhi. Meet T roues. EVtoUctl 
brnhlr mi, Ks I sn, nl Inff. fon I reel v, Np'rlilrniH'n', H« ildlne ]■□.«. StatiUa- 
[len. H*[tl Work, I fretrif tl trtnur ftud l.lfthllnr- 



Another Free Oiler 



WeHl Send the Plan Book FREE 

With et-rcy order for a Cj-'c loped l a we 111- Include the ^tan Jlenk. 
absolutely (roe m nhirjfi* Tind send yon the Cj - e5"pedia an 1 the l'1-u-i 
lin- k, express prepaid, for seven days' free examinDtinn. Y'oP 
keep llie IidwIuI a tuSE week — examine [lent ibnrauiphlr »t your leiaurt ■” 
an S LE i lie v don't tneet w fill your expectations, tiles' tuay tse relumed at our 
estifiise. ReTneoil»er ~ihe complete set. C ^ doped i * Mtd Pina Book , nrc 
serit free upon receipt ol the coupon below and we par expeess chareea 
both wrsys iF they .ire not *atl start cry. 

Wish earh set is inclade ’1 a year's 

tonsuhir. jf NEeinlren-hip, pij^ular 
value $i4,00. entilLiny 51 .ru iu the bee a ivies Of .l corps. oS’ Iiipert ArcM- 

tectii. This will ghs practical help so haDd!m 4 r b'.iildinir t-n^blencs which 
are too spec I ft-! to betaken up In detail in (he C)'. lopeiia. ThLs service 
iLoni is worth tnOic than the first t:osi of the books. 

Amerkdzi School ol Correspondence, Chicago, U, S. A. 

FREE PLAN BOOK COUPON 

American School ol Correspondence, Chicago. 0 . 5 . A. 

Please send Free 1’lan Itcvqlc, also Cj-ctopedla of Aichiteciure, 
Carpentry and Buildinir lor i™ day?" evatni nation, I w-HJ send SJ.OT 
WLtliln Aeven days an- 1 J-.-iW a inunth until 1 have |>akl JZJJ.fcvl fnr 
Cyoiaperiia Plan Rook liiLiudeU Ifee .- -r notify you r.nd t|*>Ld boi>k s 
Subject tu yuitr nrder. Title iKri TO pass 'jntil til!)- paid. Pup. Ml M il . 2-13 

NAkf£ 

Apnpuss ...... — ................... 

OCCUMkTIOS,.....*... ......... * 

FM bi.ij Vit K 



Plaisc Mention Popular Mcchaniof 



FUFULAK Jfl kLttA.MIL is AD V JSK 1 1SIM U SJLLUOfl 
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We have supplied 
3 0,000 American 
Hurtles with ” Come- 
Packt ” Furniture. 



To Save $13.25? 

It takes six minutes to drive these 
■crews. Now, if your time is worth more 
than $2.21 a minute don't read any further. 

This advertisement is for those who want 
high grade furniture at 
rock bottom prices, 
who love beautiful 
things in the home, 
who appreciate choice 
designs, know solid 
worth, and approve of a 
selling plan that saves 
them fully one-half 
store prices. 

COME-PACKT Sec- 
tional Furniture is such 
furniture. Take this 
table, for example. It 
is Quarter Sawn White 
Oak. with rich, deep 
natural markings, hon* 
estly made, beautifully 
finished to your order, 
in your choice of eight 
finishes. Measure out 
its dimensions with a 
tape measure — com- 
pare it with any piece 
equally good, at any s 

dealer s It saves you Sold on a Year's Trial- - Money Back Any Time 

than one- hall. 



300 Library Table 

Dealer's price* $25.00 d»l 1 

Come-Packt price ip 1 J. * / D 



TtWo rtrawftre. rfififre ftf Old Rmw nr Wocc 
K a Ohs. S li 1 1 1 [hi cl k «t i «1 1 L i 50 J 1 ^ 



more 

Hnw! By curtting to you in five sections, 

packed in a compact crate, shipped at 
knock-down rates. Come-Packt keeps no 
men on the road, has no Stores, no dealers. 
You save all these big savings — freight, 
traveling men's and dealers' expenses and 
profits a total of one-half or more. With 
a screw driver and six minutes, you buy a 
$25 table for $11.75. 



Come-Packt Furniture Co. 



Honest furniture and an honest selling 
plan, as thousands have proved. Our free 
catalog — the most beautiful furniture 
book ever given away — tells all the details, 
gives you a choice of more than 400 pieces, 
and color plates show the exquisite finish 
and upholstering. 

Write for this beautiful big book today. 
Mailed free. 



201 Fern wood Avenue 
TOLEDO, OHIO 



dw-i.'imu 



Come-Packt Sectional Furniture ts not handled by dealers. You buy at factory prices. 




Made in a Month by This Man 



WITH A 



Long” Crispette Machine 




You might just as well make as much. Perrine, Cal., 
took in, $380 in one day* Every nickel brought almost 
4 cents profit Start in this safe, profitable and fascinating business* Best season just 
at hand. You can make lots of money this winter and next summer. Get a good 
location where lots of people pass and the money should come in bunches. 

Cmpette* are fine — different in shape, taste and quality* Everybody — young and 
old craves them. Sell for 5c a package — popular price — easy to get money. Think 
of fortunes made in five cent propositions — then figure what you can do. Write me today* 

Get full particulars — reports from others. Act upon the prompting you have — -now — 

Address— W+ Z* LONG, 710 High Street, Springfield, Ohio 



ThSi iJt u recent 
pictwv of the 
mem who 
Hindi* $1-100 in 
nm; month With 
n JjiiiK 
Crtttpottfi 
machine, in & 
mom window, 



Pleas# Mention Popular J/eeffttiMte# 




POPULAR MECHANICS ADVERTISING SECTION 




so you may find out what a 
wonderful entertainer it is be- 
fore sending me one cent for it. 

Then when you*ve decided to buy it T jlU make the 
terms of payment so lip-lit that you'H Ardly realize 
you're paying for it* You dorft have® promise to 
buy and you don't have to send rdjBone cent of 
money to borrow this machine* Stria for 

MY FREE TRIA1 and 
EASY PAYMENf PLAN 

The Yierox carries fsjjit into your home fht^B-rld's most la men? 
lingers, tiindj r orcturtitt':, pianos,, vsn-l in lfi 5 , atJu.rnii:* . sreiken, 
Maifidiibi— people you would ps> min^ itolljr|A heir tf you could 
trt en £tt W (farm. Do tiol compart Ebe Vi<MB>r t be Viefrola with 

the old niatbirjtiof any utber kL:iJ^e|r^iirai!ahi sound is perfect 

And Clear without squeak or wblr. | \ \ 

N'ivWj writ*, m t tP-day For rMtsitt of Mctcrt, Vkrfnlai, and 
TtcriTdi and compIcEc Ltiformation abutii a* FieeRfa] offer and caiy 
payment plan. 

Special Outfit J^aposition 

to the first 100 p(?rxnn$ writing in to this adver- 

tisement. Give date ai.i time wkect w rttirifT^P 

PETER GOODWIN, Pire*, Goodwin fVlerc. Co. 

222 Century Bldg.* St. Louie. Mo* 







Get this Pen Knife 
Sharpener— FREE 

and forget the annoyance of dull pocket knives, 

office erasers, etc. It's a 
genuine Pike India Stone 
—one of the famous 



SHARPENING 
STONES 

“ The only line that includes ewery iharp- 
Cfpinjt subiUncp — natural or artificial — 
the bes| for some sharpening n-eed," 

Pike India, is the only stone in p^rcnct with crystals 
of sufficient hardness, toughness, acid sharpness to 
quickly cut the hardest toot steel without grooving. 
No *COr£ V Inch cuts so faint wears down so slowly — 
hence its economy. Dropping it won't Isreak it. and 
if properly os ted Et will not glaze. Made in various 
shapes ririd sizes and in coarse-. medium and fine 
grits. The best shape for all general tool sharpening 
about the shop and hum? is the Pike India Combi' 
nation Oilstone tone side coarse, the other line). 
Size and price $1,00 at your hard- 

ware dealers, 

I.e! us -3M.il you "liLP P;i:r India Fed KrtiEr Sharpe lire. 

Merely s*nri your dealer’ E [limit .Mill li-'Lir -.rffli f« 
kiiiu ,lci- 1 hi.’. W e'll include “Hnw to 
^Si-arpen "- *r* .te-.- lime tuy k *.. ,,-r ■■ ( men »s L l« -■ p- 
y"ir, H Ml. I hour to --rleci an 1 i-VC tor cJStj.L>..?; f >. 
1 'A^l |! I e i^c.ised, Wf nc U-Jrti , 

PIKE MANUFACTURING CO. 



TIain 



FlKli. K. H. 



1DI 



1157 



Be a Manufacturer 
of Pressed Cement 
Brick and Blocks 

This is the greatest opportunity in America today and 
open it> you right in, your own community. Pressed brick 
and blocks are just as staple as the clothes on your back 
or the bread you eat. I'hirik of it— a billion brick used annu- 
ally in the Ur S. Ami blocks are just as necessary. Millions 
in actual profit are made annually out of these products. 

There Are Big Contracts with 
Their Big Profits Ready forYou 

No matter where you are, bow little the town or how big 
(ho city. Builders are turning to this product because it 
solves the problem of high cost of building. Concrete 
must take the place of wood, stone and clay. Here are 
experiences which you can duplicate in your community ; 

r : ii< 1 -i S ■* '. >]/ _£■_<>_/_" ; . ■ ,! V_ ■■■'*■•. 

J I i n Ift i .r.-.f i.-fc F..r • IT- n . -virirnt It: 1 c . 

We .it* wu rki:i £ r.r. ;i. ■ i V/nu 

Made a million hefck this season on one of i-mct Helm mkw. 

fclV i.bliU- nKa.n.;En,:turir,j yruli tS on p rcs^L 1 r^iLr^l l ■! ■ -■ i, ■■ ■lvitaj. - £- r 

Wl.fklnjr on a crmlrjiift l-ir .1 .jjiirrcrjTji a iiilUtTnjiTri.'.f I rririr lit L>rtrb. 

N' ■■ i*- I IT! I Li u, k- |.ir ..in- ..;i r r , • 1 -| ly-- "I. -1 1* • ' ■• 

Sin wcrkyhH-.iTi.il. on UHcn ivi.rn? |_H ■ r It-r* , 

Wewint y*u to know more about these maiuu'.neUtrerj who are 
buifliiigf iIil- big business amt inriking- ihe I >ijy money, We wane 
to show you haw they st.irittd with but bttlt: capital, 

Then you will -!;ce bow easy it li. fur you tci start. 

All You Need Is This 

HELM PRESS 

II Will 
Earn You 

$20 

(o 

S50 

Hally 

Factory owner* ar£ the btKgest money makers in America arid 
tin - niatbhu? will place vom in their ranks. V-m am start with 
lit Lie capital and even without hk |>erls nc«. This is tht machine 
tar you because it m.ikcs pressed cemtnl brick and blacks unritr 
80,000 POUNDS PH£SSlJRE. _ No latitpinsr- attd easy work. 
It FuakeN l. ■ 1 blacks, or I0 ,(kh> brick daily. Ni) burning re (ini red, 
k tad y Iror 1 1 1 e ma cfcel i n a ft w days' i; me. K ven 1 11 a t ly son 1 en 1 ; <1 
will makt pressed cement brick and blocks in your tomiminiiy, 
but now the oe^jmji miiEty U ycuir-i. No matter if cement 
pr odwcfct are now made there— these brick and blocks, made L) 
ptL-.-.^ure will be demanded. They are necessary fnr the 

Helm DRY WALL Building System 




j is die S' ■ , em Mfhi.h appals to builders, i.-nntractfri-s am l areliitects. 
|r "Ti.r ••sue-, ihe nfiLwsidoA to concrete because ft offers abs&l utety DRY 
WALL con*« ruction. It saves hiostey fw hiilljeis. .is no furring and 
\ lathing arc rr<q wired, .n»d it irr.kes rigid walls atid 
I fireproof willl This is-lv svmpiei wlv.h [q Mi III T 
■ to grtyi'iM Ew^iKnanO tfive vvu iti< advantaue v"cr 
all other products. k __ 

Send lor This FREE 
CONCRETE BOOK . 

T«w«l tlw e®rn« roupfjrs rinht #* 
n*w run rjf^i ytnj turn cru- |.uyi-. *• 

Lrt th ih f tell y i>n ^fl * 
ftlujiU ill is. irr-nt ci|iiKifiijnity 
whicJi i* upvlL tyj- 1^*110^-, J* 
ss’l the deUiiln this NjHlr-m 




It wilJ 1^1 ••••, all the dehiilii of Chin -ni. , 

■ ; • I in- I ; ■•« unij the DKY WALL *» 

Lui! - ■ m. (• will iihww' s-ou how eii_-tr 

i! 1 v, - ill , : ■ : ibln bwinuAi. It tHI* 

l,..v, • I; |.r i* imdr, how it in * 

cured imi ; • I, w ?. iv today, Paibiww. / 

** 

Queen City Brick Machine Co. ** 

$22 Bank BJdg. 

Traverse City, Michigan / 

* Address . 



** Qu«b -City Brick 
Madtitw Ce,. 
m B^-nk Sldji., 
Traverse Cib- MitL 



F 1 !*•»!•«• v-nd F : R T. E ; : e 
LkujJ: t>Li ccHcrele iiid 
HuFsn 



Please Hen t ittn Papular Mechanics 



